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Introduction

Abstract: Papaya (Carica papaya L.) is a tropical plant known for its various
health benefits. Almost all parts of this plant, including its roots, contain
phytochemical compounds such as flavonoids, alkaloids, saponins, and
papain enzymes with potential anti-inflammatory properties. This study
aimed to develop an anti-inflammatory cream based on papaya root waste
extract, providing a natural therapeutic solution for skin inflammation.
Papaya roots were obtained from Laweung, Pidie Regency, and processed
using maceration with 96% ethanol solvent, yielding an extract with a 26%
recovery rate. Phytochemical analysis revealed the presence of flavonoids,
phenolics, tannins, alkaloids, terpenoids, and saponins.The cream formulation
was developed with varying extract concentrations: FO (control), F1 (1.2 g), F2
(1.6 g), and F3 (2.0 g). Based on organoleptic testing, the cream formulations
showed good stability in terms of color, aroma, and texture during storage.
The added rose oil provided a pleasant fragrance that meets the SNI cosmetic
standards. The pH test results indicated that all formulations (FO to F3) were
within the safe range for skin application, between 5.2 and 6.4. Formula F3
had the lowest pH (5.2), but it still complied with the SNI standard. The
spreadability test showed varying results, with FO having the highest
spreadability (8.1 cm), while formulas with papaya extract (F1 to F3) showed
spreadability ranging from 6.06 to 7.1 cm. The viscosity of the cream increased
with higher extract concentrations, with FO having the lowest viscosity
(10,000-10,800 cPs) and F3 the highest (19,000 cPs). Homogeneity testing
confirmed that all formulations had uniform distributions without phase
separation. In conclusion, the cream based on papaya root waste extract has
potential as a natural anti-inflammatory product with physicochemical
stability suitable for topical use and adds value to plant waste.

Keywords: Anti-inflammatory; Cream;
Phytochemicals; Topical application

Papaya (Carica papaya L.);

benefits (Santana et al., 2019). Almost all parts of the
papaya plant, including roots, leaves, fruits, and seeds

Papaya (Carica papaya L.) is a tropical plant that is
widely found in various parts of the world (Kamilla et
al., 2021; Romasi et al., 2013), especially in warm climates
(Of & Leaf, 2023). Over the years, papaya has been
recognized not only as a nutritious fruit (Hernani et al.,
2022), but also as a plant with a wide array of health
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(Nair & Mook, 1933), contain phytochemical compounds
that have the potential to be used as nutrients and
medicine (Gaikwad et al., 2023; Ugbogu et al., 2023).
Phytochemical compounds in papaya, such as
flavonoids, alkaloids (Gaikwad et al., 2023), saponins,
and the enzyme papain (Damayanti et al., 2021), have
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various bioactivities that have attracted scientific
attention (Breijyeh & Karaman, 2024). Flavonoids, for
example, are known to have significant anti-
inflammatory effects (Ahmed et al., 2024), capable of
reducing inflammation that can trigger various health
disorders (Hernani et al., 2022), including inflammatory
skin diseases such as dermatitis (Kamilla et al., 2021).
These skin diseases can negatively impact an
individual's quality of life and often require effective
treatment (Aulianshah et al., 2021). However, the use of
conventional anti-inflammatory drugs is often
accompanied by side effects and risk of resistance
(Breijyeh & Karaman, 2024), prompting the search for
safer and more effective alternatives (Das et al., 2024).
Papaya root waste, which is often considered useless,
actually has great potential as a source of natural anti-
inflammatory agents (Alfarabi et al., 2022). With its
beneficial active compound content, papaya root can be
further explored to develop innovative dermatological
products (Ahmed et al., 2024). Therefore, this study aims
to explore the potential of papaya root waste extract in
developing a safe and effective anti-inflammatory cream
formulation (Aminah & Juliana, 2024), as a first step in
utilizing natural resources (Munir et al., 2022) that are
sustainable and environmentally friendly (Yuniarti et
al., 2021). Through this research, it is hoped that it can
contribute to the development of alternative therapies
for skin inflammation problems, as well as increase the
added value of papaya root waste which is often
neglected (Molnar et al., 2024).

The difference between this study and previous
studies is the focus on the utilization of papaya root
waste, which is rarely used as an active ingredient in
pharmaceutical or cosmetic formulations. Previously,
many studies have examined the potential of papaya
leaves or fruit, but papaya roots, which contain rich
active compounds, have not been widely explored. In
addition, this research also emphasizes the development
of effective and safe dermatological product
formulations, and focuses on more optimal extraction
techniques to obtain bioactive compounds in high
enough quantities, with the aim of producing products
that can be widely used in the community. With this
approach, it is hoped to create natural solutions that are
not only beneficial for skin health but also reduce
dependence on synthetic chemicals that often have
adverse effects on health and the environment.

Method

This research activity was carried out for one year
at the Pharmacology Laboratory of Jabal Ghafur STIKes,
Pharmaceutics Laboratory at the Banda Aceh Academy
of Pharmaceutical and Food Analysts, Agricultural
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Products Analysis Laboratory at Serambi Mekkah
University, with additional analysis carried out at the
Faculty of Mathematics and Natural Sciences, Syiah
Kuala University. The research consisted of several
stages. The first stage was a preliminary study, which
involved a literature review regarding the use of papaya
root waste as anti-inflammatory therapy in
dermatology. This review included previous studies on
the extraction of active compounds from papaya root
waste, the anti-inflammatory potential of those
compounds, as well as relevant formulation
technologies for dermatological product development.

The research flow chart can be seen in the chart below.

papaya root waste |——#| yacte utilization lotion products

Dermatologic Product Formulation Development ‘

Stage |
Papaya root waste was obtained
Stagell from Laweung area, Muara Tiga,
sub-district. Pidie district.
Stage Il

- Literature review
- Review of previous research

- Papaya root peeled 5 cm from
the outer skin

- Chopped

- Dried

- Macerated (extraction)

- Evaporated

- Calculated rendition and weight

phytochemical 4— | Extraction result > | Formulation develooment and how to make cream

screening l

Cream preparation from root waste extracts
- Terpenoid test of papaya with variant
extract concentration

- Steroid test FL=1%, F2=3%and F3=6

- Qrganeleptical Test L
- Homegeneity Test
- pH test .»
- Viscosity Test
Spreadabilty tes

Figure 1. Research flow chart

The second stage involved the preparation of raw
materials, namely papaya root waste peeled 3 cm from
the outer skin, which was collected from Laweung area,
Muara Tiga District, Pidie Regency. The prepared
papaya roots were then cut and dried for 1 x 24 hours. In
the third stage, papaya root waste extract was made with
the following steps: papaya roots that have been cleaned
are chopped into small pieces, then macerated in a dark
container bottle. Extraction was carried out using 96%
ethanol for six hours, stirring occasionally in a ratio of
1:10, with 300 grams of simplisia dissolved in 3 liters of
ethanol. After 18 hours, the solution was filtered and
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evaporated to obtain a thick extract. From this process,
the yield was calculated and the weight percentage
(w/b) of extract to simplisia was recorded according to
the method developed by Watung et al. (2020). With this
approach, it is expected to obtain an optimal extract for
application as an anti-inflammatory agent in
dermatological products.

Result and Discussion

Preparation of Raw Materials

In the raw material preparation stage of papaya
root waste (Carica papaya L.), samples were taken from
the Laweung area, Muara Tiga sub-district, Pidie
district. The collected papaya roots were then peeled
about 3 cm from the outer skin to remove contaminants
and unwanted materials. It is important that the peeling
process is done carefully to ensure that the inside of the
root, which contains bioactive compounds, is preserved.
This initial processing aims to maximize the content of
active compounds that will be extracted in the next
stage. After stripping, papaya roots are cleaned and cut
into small parts to facilitate the extraction process.

The reduction in particle size serves to increase the
contact surface area between the roots and the solvent,
thus allowing bioactive compounds such as alkaloids,
flavonoids and saponins to be extracted efficiently
(Sharma et al., 2022). According to the results of Adeoye
et al. (2024) research these prepared root samples are
then stored under proper conditions before the
extraction process begins, to maintain the stability and
composition of the active compounds contained therein.

Preparation of Papaya Root Waste Extract

In the preparation stage of papaya (Carica papaya
L.) root waste extract, the roots that have been peeled 3
cm from the outer skin are cleaned of dirt to ensure there
is no contamination that can affect the quality of the
extract. The roots were then chopped into small pieces
and aerated for 24 hours to reduce the water content,
which aims to increase the extraction efficiency.

The maceration process was carried out in a dark
container bottle to protect the bioactive compounds
from exposure to light (Jovanovic et al., 2017), which can
damage important components such as flavonoids and
alkaloids (Singh et al., 2020). Ethanol 96% was used as a
solvent due to its good ability to extract polar and semi-
polar compounds from papaya roots (Hasrawati et al.,
2020). Simplisia as much as 300 grams was soaked in 3
liters of ethanol in a ratio of 1:10, while stirring
occasionally for the first 6 hours to accelerate the release
of active compounds. After the initial maceration
process, the mixture was allowed to stand for 18 hours
to ensure optimal extraction of papaya root active
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compounds. Filtration was carried out to separate the
residue from the extract liquid, which was then
evaporated using an evaporator until a thick extract was
obtained.

According to the results of Aulianshah et al. (2021)
reseach to the evaporation process aims to remove the
solvent, leaving bioactive compounds in concentrated
form. The extract yield is calculated by comparing the
weight of the extract obtained with the weight of the
initial simplisia (Setyani et al., 2024). In this study, a
yield of 26% was obtained. This yield will be used as a
parameter of extraction efficiency, where the higher the
yield, the more optimal the extraction process. Percent
yield of papaya root extract is calculated to evaluate the
efficiency of the extraction process (Sipos et al., 2022).
This process begins with the preparation of simplisia,
namely papaya roots that have been peeled, cut, and
dried. The simplisia is then extracted using a specific
method, for example maceration with a special solvent.
The resulting extract is then evaporated to remove the
remaining solvent, and the residue left behind is
weighed to obtain the weight of the extract. Papaya root
extraction using 96% ethanol solvent and maceration
method aims to obtain ethanol-soluble active
compounds.

Ethanol 96% was chosen because it has properties
as an effective polar solvent, which can extract polar
compounds and some nonpolar compounds from
natural materials. According to the Fakhruzy et al. (2020)
Ethanol is also known as an environmentally friendly
and safe solvent for bioactive compounds, so it is often
used in phytochemical research and herbal extract
production (Fitriyana et al., 2023). In this process,
papaya roots are soaked in 96% ethanol for a certain
period of time Ethanol will penetrate into the root cell
matrix and dissolve the bioactive compounds contained,
such as flavonoids, alkaloids, saponins, or phenolic
compounds. The use of 96% ethanol allows for optimal
extraction due to the very little water content in the
solvent. This low water content helps prevent the
extraction of highly water-soluble but possibly
undesirable compounds, resulting in a purer extract.
The results of the phytochemical test can be seen in Table
1 below:

Table 1. Phytochemical Test
Flavanoid

Terpenoid

Steroid

Fenolik

Tannin

Alkaloid

DD

Mayer

Wagner

+ |+

+ + + + + +
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Phytochemical test results of papaya root extract
showed that this extract contains various bioactive
compounds that have anti-inflammatory potential (Syah
et al., 2022). The flavonoid, phenolic and tannin
compounds detected are known to have antioxidant and
anti-inflammatory activities, which can help reduce
inflammation and protect cells from free radical damage
(Fitrianti et al., 2022). In addition, the presence of
terpenoids and saponins in the extract strengthens its
anti-inflammatory potential, where these compounds
support the body's immune response and are able to
inhibit the inflammatory process. According to the
alkaloid test results were also positive, which
contributes additionally to the anti-inflammatory
activity of this extract. Thus, the composition of
bioactive compounds in papaya root extract
demonstrates its potential as a natural agent to relieve
inflammation and support overall body health.
according to research results Romasi et al. (2013) that
papaya fruit seeds contain phytochemical compounds.

Formulation Development and Cream Making Method

Cream formulation with papaya root waste extract,
the main difference between each formula lies in the
amount of papaya extract and methyl paraben can be
seen in Table 2.

Table 2. Observation of Cream Formulation with
Papaya Root Waste Extract

Ingredients FO F1 F2 F3
Papaya extract 0 1.2 1.6 2
Stereat acid 12 12 12 12
Acetyl alcohol 4 4 4 4
TEA 3 3 3 3
Glycerin 6 6 6 6
Methyl paraben 04 0.4 0.4 1.6
Aquadest 174.6 1734 1730 172.6
Rose oil 3 3 3 3

Based on Table 2, it can be seen that formula FO, as
the control, does not contain papaya extract, while F1,
F2, and F3 have increasing extract concentrations,
namely 1.2 g, 1.6 g, and 2.0 g, respectively. The increase
in extract was intended to see its effect on the physical
properties and bioactive benefits of the cream. Stearic
acid and cetyl alcohol were used in equal amounts in all
formulas, namely 12 g and 4 g, functioning as thickeners
and emollients to maintain emulsion stability. Similarly,
TEA (3 g) was used to adjust the pH and glycerin (6 g)
as a humectant to keep the skin moisturized. Methyl
paraben, as a preservative, was added at a fixed
concentration of 0.4 g in FO to F2, but in F3 it was
increased to 1.6 g to match the higher amount of extract,
which may be more susceptible to microorganism
growth. Aquadest was added to reach a volume of 100
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ml, with the amount decreasing slightly in each formula
as the content of extracts and other ingredients
increased, from 174.6 ml in FO to 172.6 ml in F3. In
addition, rose oil as much as 3 drops was added in each
formula to provide aroma and soothing benefits.
According to the use of these ingredients aims to
produce a cream that is homogeneous, stable, and has an
anti-inflammatory effect from papaya extract (Dominica
et al., 2019).

Physical Quality Testing

The observation results of organoleptical testing,
homogeneity, pH, and spreadability on cream
formulations with papaya root waste extract can be
explained in more detail as follows:

Organoleptical Test

In the organoleptical test, the focus is on physical
changes, aroma, and color in each formula during
storage. Formula F0 as a control does not contain papaya
extract, so it has a more neutral color than F1 to F3. The
gradual addition of papaya extract in F1, F2, and F3
caused the color of the cream to become more intense,
which can be attributed to the natural pigment content
of papaya root. The aroma of the cream resulted from the
addition of rose oil, which gave a light floral aroma,
there was no noticeable difference in aroma between all
formulas. According to physically, all formulas remain
stable without any change in consistency during storage,
indicating that the ingredients that make up the cream
are well arranged and stable (Molnar et al., 2024). The
results of the organoleptic test can be seen in Table 3.

Table 3. Organoleptic Test

Formula Shape Color Aroma
FO Semi Solid White Rose
F1 Semi Solid Light Beige Rose
F2 Semi Solid Light Yellow Rose
F3 Semi Solid Light Yellow Rose

Based on the Table, it can be seen that the cream
composition has a distinctive shape, color and aroma.
Cream products should have a good appearance, not
experiencing changes in color, odor, or texture during
storage. Based on organoleptic testing, the cream
formulation with papaya extract showed stability in
terms of color, odor, and shape. FO to F3 remained
physically consistent with no significant changes during
storage. The aroma of rose oil added provides an
appropriate and non-pungent odor, which is in
accordance with the standard of cosmetic products
under SNI, where the cream should have a pleasant and
unchanging aroma.
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Homogeneity Test

Homogeneity test is one of the important
parameters in the preparation (Marlina et al., 2021),
because it is to determine whether the active substance
has been homogeneously distributed in the base or not
(Taebenu et al., 2023). This homogeneity test aims to see
the ingredients used in the preparation of body cream
preparations have been mixed evenly (Weigmann et al.,
2012).

The results of observations on homogeneity. The
homogeneity test showed that all formulas (FO to F3)
succeeded in producing a homogeneous cream. The test
was conducted by applying the cream on a glass plate,
then palpated and observed visually. No coarse particles
or inhomogeneity were detected, indicating that the oil
phase (such as stearic acid, cetyl alcohol, and liquid
paraffin) and water phase (aquadest, glycerin, TEA, and
papaya extract) were well mixed. The homogeneity test
results showed that all formulas (FO to F3) had a smooth
and uniform structure, with no coarse particles or
inhomogeneity when applied to the glass plate. This is
in accordance with the results of research (Weigmann et
al.,, 2012). This homogeneity standard is important
because it ensures that active ingredients such as papaya
extract are evenly distributed, so that the effectiveness
and safety of the product is maintained during use.
Thus, the cream formulation has met the homogeneity
criteria required by SNI.

Homogeneity is important to ensure that all active
ingredients, especially papaya extract (Setyani et al.,
2024), are evenly distributed in the cream preparation so
that each application provides a consistent (Sapiun et al.,
2022). SNI also requires that the cream must be
homogeneous, meaning that each component in the
cream formula must be evenly mixed without any coarse
grains or phase segregation.

pH test

The pH measurement aims to ensure the
formulation is compatible with the pH of human skin,
which ideally falls within the range of 5.2 to 6.4 (Blaak et
al., 2020). The pH test on papaya root extract can be seen
in Table 4.

Table 4. Cream pH Test

Formula pH1 pH?2 pH3
FO 6.3 6.3 6.3
F1 64 6.4 6.4
F2 6.3 6.3 6.3
F3 5.2 5.2 5.2

SNI stipulates that cosmetic products applied to the
skin, including creams, must have a pH that is in
accordance with the physiological pH of the skin, which
is in the range of 4.5-8. This is to ensure the product does

January 2025, Volume 11, Issue 1, 496-504

not cause irritation or damage to the skin. From the pH
test results, formulas FO to F2 had a pH between 6.3 to
6.4, which is in accordance with SNI standards and safe
for the skin. However, F3 has a pH of 5.2, which is still
at the lower limit but still within the range accepted by
SNI. Although slightly more acidic, F3 is still considered
safe. This is in accordance with the results of research
Hasrawati et al. (2020) but may need extra attention if
used by individuals with very sensitive skin.

Spreadability Test

Spreadability testing is done to assess how widely
the cream can be spread on the skin (Setyani et al., 2024).
Formula F0O, which does not contain papaya extract, has
the highest spreadability with an average of 8.1 cm,
which indicates a lighter cream texture and is easier to
spread. The data about the spreadability test can be seen
in Table 5.

Table 5. Spreadability Test of Papaya Root Extract Crea

Formula P1 P2 P3
FO 8 8.1 8.2
F1 6 6.2 6
F2 7 74 75
F3 7 71 7.2

According to cosmetic quality standards, especially
creams, spreadability is an important indicator that
shows the product's ability to spread evenly on the skin
without leaving residue or a sticky feeling. Although
SNI does not explicitly set a numerical value for
spreadability, generally a good cream should have a
wide enough spreadability to guarantee effective use
(Saechan et al., 2021).

Based on the test results, formula FO (without
papaya extract) had the highest spreadability with an
average of 8.1 cm, indicating a light texture and easy
application. Formulas F1 and F2 had lower spreadability
(average 6.06 cm), which may be due to the higher
concentration of papaya extract, which affects the
viscosity of the cream. F3 had a slightly higher
spreadability (7.1 cm), although not as high as FO.

With this spreadability, the cream met expectations
for comfortable use on the skin (Yasir et al., 2024). This
is in accordance with the results of research Fadli et al.
(2024), although the addition of papaya extract slightly
affected the spreadability (Mutia et al.,, 2023). In the
context of SNI standards, this formulation can be
considered eligible because the spreadability is still
within the acceptable category.

Viscosity Test

Viscosity is an important indicator in cream testing
because it reflects the thickness and flow of the product

500



Jurnal Penelitian Pendidikan IPA (JPPIPA)

(Purwaningsih et al., 2014) for each formula can be seen
in Table 6.

Table 6. Viscosity Test of Papaya Root Extract Cream

Formula P1 P2 P3
FO 10800 10060 10000
F1 16400 15400 15000
F2 17000 16600 16800
F3 19200 19000 18800

Based on Table 6, it can be seen that there is a
significant difference between formulas without papaya
extract (F0) and formulas containing papaya extract (F1,
F2, F3). Formula FO had the lowest viscosity, with an
average of about 10,000-10,800 cPs. With the addition of
papaya extract, the viscosity increased gradually, with
F1 at about 15,600 cPs, F2 reaching 16,800 cPs, and F3 the
highest, with an average value of about 19,000 cPs.

Conclusion

The conclusion of this study shows that the papaya
root waste extract (Carica papaya L.) obtained through
the maceration method with 96% ethanol solvent
contains various bioactive compounds with potential
anti-inflammatory properties. Phytochemical testing
revealed the presence of flavonoids, phenolics, tannins,
alkaloids, and terpenoids, all known for their anti-
inflammatory and antioxidant activities. These
properties can help reduce inflammation and protect
cells from damage caused by free radicals. In the
development of cream formulations, the results of
physical testing demonstrated that all formulas (FO to
F3) had good physical quality, including stable color,
aroma, and form during storage, in accordance with
organoleptic standards. Formula F0, which did not
contain papaya extract, had a neutral white color, while
F1 to F3 showed a color enhancement with the addition
of papaya extract. The aroma of all formulas remained
stable with the addition of rose oil. Homogeneity testing
indicated that all formulas produced homogeneous
cream, with no coarse particles or inhomogeneity,
ensuring a uniform distribution of the papaya extract
and consistent product quality. pH testing revealed that
all formulas, except for F3 which was slightly more
acidic, fell within the safe range for human skin pH (6.3~
6.4), making them safe for wuse. Viscosity and
spreadability tests showed that Formula FO (without
papaya extract) had the highest spreadability, indicating
a lighter texture that was easier to apply. As the
concentration of papaya extract increased (in F1 to F3),
the cream's viscosity increased, which affected
spreadability, though it still met the standard for
comfortable application on the skin. Overall, papaya
root extract has potential as an active ingredient in anti-
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inflammatory cream formulations, with good physical
and chemical qualities, in line with SNI standards for
organoleptic properties, pH, homogeneity, and
spreadability.
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