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Abstract. This study aimed to develop a body scrub formulation
combining pumpkin juice (Curcubita moschata) and coconut pulp
(Cocos nucifera L.) to provide antioxidant protection, enhance
exfoliation benefits, and ensure physical stability and user
acceptability. Fresh pumpkin juice and dried coconut pulp were
prepared as active ingredients. Four formulations with varying
concentrations of coconut pulp (0%, 5%, 10%, and 15%) were
combined with 20% pumpkin juice. The formulations were
evaluated for physical appearance, homogeneity, pH, spreadability,
emulsion type, irritation potential, and sensory qualities. All
formulations were homogeneous, with pH values between 6.1 and
6.2, suitable for skin application. Spreadability ranged from 5.5 to
6.5 cm, meeting the standard criteria. No irritation was observed in
any formulation. Sensory evaluations showed that the formulation
with 15% coconut pulp (F3) was most preferred for its color, texture,
and aroma. This study demonstrates that combining pumpkin juice
and coconut pulp results in a stable, effective, and consumer-
acceptable body scrub formulation, with potential for commercial
applications in natural cosmetics.

1 Introduction

The skin, recognized as the largest organ of the human body, serves a crucial role as a
protective barrier against a wide array of environmental stressors, while also being essential
for maintaining physiological homeostasis and overall health [1]. To function optimally,
healthy skin requires proper hydration, with at least 10% water content in its outermost layer
being crucial for maintaining its structure and resilience [2]. Beyond its protective functions,
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skin condition also influences physical appearance, which can significantly affect an
individual's self-confidence [3]. However, skin is vulnerable to damage from various
factors, including dullness, roughness, dryness, and premature aging, much of which is driven
by oxidative stress from free radicals [4].

Antioxidants play a key role in countering oxidative damage, neutralizing free radicals
that contribute to skin aging and deterioration [5]. Although the body naturally produces
some antioxidants, it often requires external sources to enhance skin protection and
rejuvenation [6]. External skincare, particularly treatments targeting the skin’s surface, is
essential in maintaining its health and appearance [7]. One widely used skincare treatment is
body scrubs, which offer exfoliating benefits by removing dead skin cells to reveal fresher,
smoother skin [8].

In recent years, natural ingredients have gained attention for their potential benefits in
skincare products [9]. Two such ingredients pumpkin (Curcubita moschata) and coconut pulp
(Cocos nucifera L.) have shown promising results in body scrub formulations. Pumpkin is
rich in potent antioxidants like vitamin C, vitamin E, and B-carotene, which help protect the
skin from UV radiation and oxidative stress [10]. Meanwhile, coconut pulp, which is often
discarded as waste after coconut milk extraction, offers an effective exfoliant with
moisturizing properties due to its coarse texture, protein, low fat, and fiber content [11].

In line with these benefits, the demand for natural and eco-friendly skincare products has
significantly shaped the landscape of cosmetic research and development. Consumers are
increasingly seeking products derived from natural ingredients, perceiving them as safer and
more environmentally friendly alternatives to synthetic options. This shift has led to an
expansion of research focusing on plant-based compounds and sustainable by-products,
aligning with consumer preferences for products that support both skin health and
environmental responsibility. The cosmetic industry is now exploring diverse natural
ingredients, not only for their effectiveness but also for their minimal environmental impact
[12].

Despite its potential, coconut pulp remains underutilized in skincare formulations. Given
its exfoliating texture and nutrient-rich profile, it presents an ideal component for enhancing
body scrubs. Previous studies have shown the stability and efficacy of pumpkin-based scrubs
in delivering antioxidant protection. Building on this foundation, this research aims to
develop a body scrub that combines the antioxidant properties of pumpkin juice with the
exfoliating and moisturizing benefits of coconut pulp. By formulating scrubs with varying
concentrations of these natural ingredients, this study seeks to identify the optimal
combination that maximizes both antioxidant benefits and exfoliation, resulting in a stable
and effective body scrub.

2 Material and Method

2.1 Materials

The following equipment was used in this study: analytical scales, blender, oven (for drying),
baking sheet, 40-mesh sieve, spatula, porcelain cup, measuring glass, beaker, glass object,
petri dish, glass cover, mortar and pestle, stirring rod, parchment paper, labeling paper, plastic
containers, pH meter, scoop, water bath, stopwatch, tissue, and microscope. The materials
used in this study are pumpkin juice, coconut pulp, distilled water, cetyl alcohol,
triethanolamine (TEA), propylene glycol, methyl paraben, stearic acid, pumpkin, methyl
blue.

The choice of certain chemicals, such as Triethanolamine and Methyl paraben, was made
based on their roles in stabilizing emulsions and preventing microbial contamination in
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topical formulations. Triethanolamine acts as an emulsifier, while methyl paraben serves as
a preservative to extend the shelf life of the product.

2.2 Metods

The research was conducted in July 2024 at the Harapan Bangsa University Research
Laboratory. It used pumpkin samples obtained from pumpkin farms in Purbalingga City and
coconut pulp, which is household waste, to make a body scrub formula.

2.3 Processing of Pumpkin Juice (Curcubita moschata)

The first step involved preparing 5 kg of fresh pumpkin, thoroughly washing the skin, and
cutting it into small pieces. The pumpkin pieces were then blended until smooth, and the
resulting puree was strained through a white cloth to obtain the juice. The juice was heated
in a water bath at a temperature between 40°C and 60°C for approximately 2 hours to reduce
water content and concentrate the active ingredients.

2.4 Processing of Coconut Dregs (Cocos nucifera L.)

To prepare the coconut pulp, 300 grams of coconut husk were cleaned, then pressed to
separate the coconut water. The pulp was then dried in an oven at 40°C to 60°C for about 3
hours, reducing its moisture content. After drying, the coconut pulp was ground using a
blender until a fine texture was achieved. The final step involved sieving the processed pulp
through a 40-mesh sieve to achieve a smooth, uniform texture.

2.5 Formulation of Body Scrub Preparations

Table 1. Formulation of Body Scrub Preparations Used

. Total (%)
No Ingredient

FO | F1 | F2 | F3
1 Pumpkin juice 20 | 20 | 20 | 20
2 Coconut pulp - 5 10 15
3 Cetyl Alcohol 1 1 1 1
4 Triethanolamine | 0,5 | 0,5 | 0,5 | 0,5
5 | Propylene glycol | 5 5 5 5
6 Methyl paraben | 0,3 | 0,3 | 0,3 | 0,3
7 Stearic acid 15 15 15 15
8 Aqua dest ad 100 | 100 | 100 | 100

Rationale for ingredient concentrations:

e  Pumpkin juice was selected at a 20% concentration for all formulations, as previous
studies showed that this concentration provides an optimal level of active
ingredients such as beta-carotene and antioxidants.

e  Coconut pulp concentrations (5%, 10%, and 15%) were chosen to investigate the
effect of varying natural exfoliating agents on the physical and sensory properties
of the body scrub and to optimize texture and exfoliation performance.
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2.6 Procedure for Preparation of Body Scrub Cream Base

All ingredients were weighed according to the formulation. The oil phase, consisting of cetyl
alcohol and stearic acid, was heated in a water bath at 70°C. Simultaneously, the aqueous
phase, containing propylene glycol, triethanolamine, methyl paraben, and distilled water, was
also heated to the same temperature. Once both phases reached the desired temperature, they
were combined in a mortar and mixed for approximately 15 minutes to form a homogeneous
mass [13].

2.7 Procedure for Making Body Scrub Cream Containing Pumpkin Juice and
Coconut Dregs.

Weigh the pumpkin juice and coconut pulp to be used. Slowly add the pumpkin juice and
coconut pulp into the cream base, a little at a time. Stir the mixture until evenly distributed
and a homogeneous body scrub cream is formed. After that, put the body scrub cream into a
container for storage.

2.8 Evaluation of Body Scrub Cream Preparations

The body scrub was evaluated for various physical and sensory properties, including
organoleptic testing, homogeneity, pH, spreadability, emulsion type, irritation potential, and
hedonic testing. The following criteria were used:

2.8.1 Organoleptical Test

Organoleptical tests are used to examine the physical appearance of body scrubs using the
five senses. The examination includes the shape, color, smell of the preparation [14].

2.8.2 Homogeneity Test

The homogeneity test was carried out by applying a sample of 0.1 gram to the object glass,
then observed [15]. The ingredients used in pumpkin juice body scrub (Curcubita moschata)
and coconut pulp (Cocos nucifera L) must be evenly dispersed in the preparation. This test is
conducted to see if there are parts that are not well mixed [16].

2.8.3 pH Test

Taken as much as 0.5 grams of cream preparation and diluted with 5 mL of distilled water in
a beaker glass, then dipped the pH meter into the solution, waited a while. The value shown
by the pH meter is the pH of the preparation. A good pH value in accordance with the pH of
the skin is between 4.5-8.0 to avoid irritation for the skin [17].

2.8.4 Spreadability Test

Weighed as much as 1 gram of cream, placed in the center of a glass plate, then placed another
glass plate on top of the cream, left for 1 minute. The diameter of the spreading cream was
measured. Added 50 grams of additional weight, observed the diameter area formed.
Specification of spreadability a good topical preparation that has a spreadability of 5-7 cm in
diameter is recorded as a result, this range was selected based on cosmetic product standards,
indicating that an appropriate spreadability ensures comfort during application [18].
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2.8.5 Emulsion Type of The Preparation

A number of preparations are placed on a glass slide, one drop of methyl blue is added, stirred
with a stirring rod, covered with a cover glass and observed under a microscope. If the methyl
blue is evenly distributed, the preparation is M/A emulsion type, but if there are only blue
spots, the preparation is A/M emulsion type [19].

2.8.6 Irritation Test

Irritation tests are carried out with the aim of preventing side effects on the skin. Testing by
conducting an open patch test. This test was carried out on 5 respondents by applying the
preparation to the forearm with a certain area (2.5 x 2.5 cm) until the preparation dried.
Observation of the irritation test was carried out at 0, 24, 48, 72 hours. After the preparation
is used by observing the skin reaction that arises using 2 observation parameters, namely the
level of erythema (redness reaction) and the level of edema (swelling) [18].

2.8.7 Hedonic Test

The hedonic test was carried out by conducting an analysis according to the liking test
(aroma, texture, color parameters of the preparation) using 10 panelists who were given
samples of body scrub cream preparations. To see the level of respondents' liking for the
cream preparation based on each parameter, namely (very favorable), (favorable), (rather
favorable), (unfavorable) [20].

2.9 Statistical Analysis

Data analysis was performed using Microsoft Excel 2021. For the sensory evaluation
(hedonic test), the results were summarized by calculating the mean scores for each sensory
parameter (e.g., texture, color, fragrance) for each formulation. These mean values were
presented in bar charts for visual comparison across the different formulations. This allowed
for an easy assessment of the preferences for each formulation based on the sensory
attributes.

3 Results and Discussion
3.1 Results

3.1.1 Preparation of body scrub

Natural-based body scrubs have gained significant popularity in the global cosmetics market,
particularly within the green cosmetics sector, due to their perceived safety and skin benefits.
These products harness the power of various natural ingredients, such as phytochemicals,
starch, and flour, which offer a range of functional properties, including exfoliation,
nourishment, and antioxidant protection. The formulation utilized pumpkin and coconut pulp
as the active ingredient. Five kilograms of pumpkin were peeled, cubed, juiced, and then
concentrated in a water bath at 40-60°C, yielding 86 grams of pumpkin juice with a 1.75%
yield. Separately, 300 grams of washed coconut pulp were squeezed to separate the water
and pulp. The pulp was dried in an oven at 40-60°C, then blended and sieved through a 40-
mesh sieve, resulting in 90 grams of dried coconut pulp with a 30% yield.
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3.1.2 Formulation and Evaluation Body Scrub

Four formulations (FO, F1, F2, and F3) were developed. Formula FO was a base cream
containing no coconut pulp, while F1, F2, and F3 incorporated 5%, 10%, and 15% coconut
pulp alongside 20% pumpkin juice, respectively. The creams were prepared using standard
emulsification techniques: oil and water phases were separately heated to 70°C, combined in
a mortar, and blended until homogenous. The pumpkin juice and coconut pulp were added
last, ensuring uniform distribution before transferring the mixture into containers (Figure 1).

Figure 1. Body Scrub Cream Preparation

Organoleptic Properties

All formulations exhibited a semi-solid consistency suitable for body scrubs. F1 showed a
pale yellow color, while F2 and F3 displayed a bright yellow shade due to the increased
coconut pulp concentration. The aroma, a combination of pumpkin juice's earthy scent and
the tropical note of coconut pulp, intensified with higher coconut pulp percentages (Table 1).

Table 2. Organoleptic Observation Results

Category
Formula Form Color odor
FO Semi-solid | Yellow Pale
F1 Semi-solid | Yellow | Faint

F2 Semi-solid | Yellow | Bright

F3 Semi-solid | Yellow | Bright

Homogeneity Testing

The homogeneity evaluation confirmed that all formulations were uniform, with no visible
separation, lumps, or inconsistencies (Table 2). This consistency ensures an even distribution
of active ingredients, vital for the product's efficacy.
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Table 3. Homogeneity Evaluation of Body Scrub

Formulation Result
FO Homogeneous
F1 Homogeneous
F2 Homogeneous
F3 Homogeneous

(FO) Body scrub cream with 20% pumpkin extract (F1) Body scrub cream with 20%
pumpkin extract and 5% coconut pulp (F2) Body scrub cream with 20% pumpkin extract and
10% coconut pulp (F3). Body scrub cream with 20% pumpkin extract and 15% coconut pulp.

pH Analysis
The pH of all formulations ranged between 6.1 and 6.2, within the acceptable range of 4.5—

8.0 for topical applications (Table 3). This range minimizes the risk of skin irritation and
dryness while maintaining product stability.

Table 4. pH Evaluation of the Body Scrub

pH Test
Replication
FO | F1 | F2 | F3
1 62| 62| 62| 6,2
2 6,1 | 6,1 | 6,1 6,2
3 6,1 | 6,1 | 6,1 6,2
Average 6,1 | 6,1 | 6,1 6,2

Spreadability Evaluation

Spreadability, crucial for user comfort and active ingredient distribution, was assessed using
petri dish diameters. All formulations met the desired range of 5—7 cm. FO showed the highest
spreadability at 6.1 cm, while F3, containing the highest coconut pulp concentration, had the
lowest spreadability (5.5 cm), indicating a thicker consistency (Table 4).

Table 5. Spread Ability Evaluation of The Body Scrub

Spread ability (cm)

Replication
FO | F1 | F2 | F3
1 6.5 6 5,6 | 5,5
2 6 58 | 55155
3 6 56 | 57| 5,5
Average 6.1 | 58| 56 | 5,5
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Irritation Test

No irritation or adverse reactions were observed in any formulation during skin testing,
confirming their safety for topical use and the result were presented in (Figure 2).

Figure 2. The Irritation Test Results

Hedonic Test

Consumer preference evaluations revealed that F3 was the most favored formulation,
appreciated for its vibrant color, appealing aroma, and smooth texture (Figures 3—5 provide
a visual summary of the hedonic test results for texture, color, and aroma, respectively).

Unfavorable Rather favorable Favorable Very Favorable

70%
60%
50%
40%
30%
20%
10%

0%

HFl WF2 WF3

Figure 3. Favorability Test of Body Scrub’s Texture
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Figure 4. Favorability Test of Body Scrub’s Color
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Figure 5. Favorability Test of Body Scrub’s Aroma

3.2 Discusion

This study aimed to develop a body scrub cream formulation utilizing yellow pumpkin juice
and coconut pulp as primary ingredients. The yellow pumpkin (Cucurbita pepo) used in this
research was sourced fresh from the Lambaro market in Aceh Besar. A total of 5 kg of
pumpkin was processed. The pumpkins were peeled, thoroughly washed under running
water, and chopped into small pieces. The pieces were then ground into a pulp, from which
the juice was extracted. The extracted pumpkin juice was subsequently dried using a water
bath set at a temperature of 40-60°C over 4-6 hours, yielding 86 grams of dried yellow
pumpkin juice. This process resulted in a yield of 1.72%, calculated from the initial 5 kg of
fresh pumpkin [21].

In addition to yellow pumpkin juice, coconut pulp obtained from the Lambaro market in
Aceh Besar was incorporated into the formulation. The coconut pulp was initially dried in an
oven to reduce its moisture content, a crucial step to prevent mold growth. After drying, the
pulp was sieved using a 40-mesh sieve to ensure uniform particle size for further processing
[22]. This sieving process was essential to achieve a uniform particle size, ensuring that the
pulp was evenly processed and integrated into the formulation, which contributes to the
consistency and quality of the final body scrub cream [23]. The yellow pumpkin juice and
coconut pulp were then incorporated into the formulation of a body scrub cream, combining
both ingredients in various proportions. Four distinct formulations were developed: FO
contained 20% yellow pumpkin juice and 0% coconut pulp, F1 included 20% yellow
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pumpkin juice and 5% coconut pulp, F2 comprised 20% yellow pumpkin juice and 10%
coconut pulp, and F3 contained 20% yellow pumpkin juice and 15% coconut pulp. The base
of the body scrub cream was composed of two phases: an oil phase, consisting of stearic acid
and cetyl alcohol, and a water phase, containing propylene glycol, triethanolamine (TEA),
methylparaben, and distilled water. Each ingredient in the vanishing cream-based
formulation played a distinct and crucial role: stearic acid formed the oil phase, contributing
to the cream’s texture and consistency; cetyl alcohol was incorporated to enhance emulsion
stability and ensure the cream’s structural integrity; propylene glycol served as both a solvent
and a humectant, aiding in the dissolution of other components while attracting and retaining
moisture; triethanolamine (TEA) functioned as a surfactant, facilitating the formation and
maintenance of a stable emulsion; and methylparaben was included as a preservative to
inhibit microbial growth and ensure the product's safety and longevity, particularly because
the water content in the cream provides a medium for bacterial proliferation [24] [25] [26].

The cream preparation process involved melting the oil phase ingredients in a porcelain
dish at 60°C. Simultaneously, the water phase ingredients were dissolved in hot distilled
water within the same dish. The melted oil phase was then transferred into a preheated mortar,
followed by the gradual addition of the water phase. The mixture was thoroughly ground
until a homogeneous cream was formed. Finally, the yellow pumpkin juice and coconut pulp
were incorporated, and the mixture was blended with a spatula until a uniform consistency
was achieved [27].

The body scrub cream formulations containing yellow pumpkin juice and coconut pulp
were subsequently subjected to a series of evaluations, including organoleptic assessment,
homogeneity testing, pH measurement, spreadability testing, emulsion type determination,
irritation testing, and a hedonic (preference) test. The organoleptic evaluation focused on the
color, consistency, and odor of each formulation [ 14]. Formulation FO exhibited a pale yellow
color, F1 had a faded yellow hue, while F2 and F3 displayed a bright yellow color. All
formulations exhibited a semi-solid texture, which is ideal for a body scrub cream, providing
the right balance between firmness and ease of application [28]. This texture ensures that the
cream is thick enough to provide effective exfoliation while still being smooth and spreadable
[29]. The odor profile of each formulation was notably influenced by the natural ingredients
used. The scent of yellow pumpkin juice imparted a subtle, earthy aroma, while the coconut
pulp added a rich, tropical fragrance. The second test performed was the homogeneity test,
which aimed to determine whether any part of the cream was not uniformly mixed [30]. This
test is crucial to ensure that all ingredients are evenly mixed and distributed, thereby
guaranteeing that the active ingredients in the formulation provide consistent benefits across
all areas of the skin upon application [31]. A homogeneous cream is characterised by
consistent colour, smooth texture, and even distribution of all components with no visible
lumps or separation. In this study, the homogeneity test results for the scrub formulation
showed that all samples consistently exhibited uniform colour, smooth consistency, and even
distribution of ingredients across multiple batches. These findings confirmed that the scrub
cream had a stable and homogeneous structure, highlighting the reproducibility and
robustness of the formulation.

The pH test was conducted to evaluate the safety of the body scrub cream, ensuring it
would not cause irritation during use. The recorded pH values were 6.1 for FO, F1, and F2,
and 6.2 for F3. This range is particularly suitable for skin applications as it aligns with the
natural pH of human skin, which typically ranges between 4.5 and 5.5. Maintaining this
balance helps protect the skin barrier and prevents irritation or dryness caused by more acidic
or alkaline formulations [17]. If the pH of the body scrub dosage form is too acidic, it may
cause skin irritation. On the other hand, if the pH is too alkaline, it can result in skin dryness
[32]. The pH values are critical to the efficacy of a body scrub, as they significantly affect its
physical stability. The pH level influences the behavior of excipients such as Carbopol and

10
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stearic acid, which are sensitive to pH fluctuations [33]. Additionally, the stability of the
active ingredients within the emulgel can be impacted by changes in pH, affecting the overall
performance and effectiveness of the dosage form [34].

The spreadability test was performed using a petri dish to measure the diameter of the
spread achieved by the body scrub cream. This evaluation was essential to determine the
cream's efficiency in spreading over the skin when applied. Spreadability is a key attribute
of topical formulations, as it directly affects how evenly the product covers the skin’s surface
[35]. A cream with optimal spreadability ensures that its active ingredients are distributed
more uniformly across a larger area, which can enhance its overall effectiveness and user
experience [6]. In this study, the spreadability of the body scrub cream was assessed by
applying the cream to a petri dish and measuring the diameter of the spread. The ideal
spreadability for topical formulations is generally considered to fall within the range of 5 to
7 cm [36]. The results from this study showed that all formulations met these standards, with
spread diameters of 6.1 cm for FO, 5.8 cm for F1, 5.6 cm for F2, and 5.5 cm for F3. These
findings indicate that each formulation possessed adequate spreadability, effectively aligning
with the desired criteria for optimal performance in topical applications. The results highlight
that the cream's ability to spread across the skin surface is within acceptable limits, ensuring
that users can apply the product easily and achieve uniform coverage [37].

The emulsion type test was conducted to confirm whether the emulsion type of the body
scrub cream matched the intended formulation. Various methods can be used to determine
emulsion type, including phase dilution, dyeing, creaming, electrical conductivity,
fluorescence, and filter paper techniques. In this study, the dyeing method using methylene
blue was employed. Methylene blue, a water-soluble blue dye, helps differentiate between
oil and water phases in the emulsion [38]. When added to the cream, the dye colors the water
phase blue, while the oil phase remains colorless. If the dye is evenly distributed throughout
the cream, the formulation is classified as an oil-in-water (O/W) emulsion, as the dye
dissolves in the water phase. Conversely, if only blue spots are visible, the formulation is a
water-in-oil (W/O) emulsion. In this study, the dyeing method indicated that the body scrub
cream was an oil-in-water (O/W) emulsion, with water as the external phase. This emulsion
type is advantageous as it spreads easily on the skin, is non-sticky, and can be readily washed
off with water [19].

The irritation test was conducted to evaluate whether the ingredients used in the body
scrub cream formulation could cause skin irritation [39]. This test is essential in evaluating
the safety of topical products, as it ensures that the formulations do not cause adverse
reactions when applied to the skin. The formulations were applied into F1, F2, and F3 to a
2.5 cm x 2.5 cm area on the lower forearm of five respondents. The test areas were observed
at intervals of 0,24,48, and 72 hours post-application. The presence and severity of edema
and erythema were assessed using a scoring system, and the irritation index was subsequently
calculated [40]. The detailed edema and erythema index values are presented in (Figure 2).
The lower forearm was selected as the test site for the irritation test because its skin exhibits
sensitivity similar to that of facial skin. Moreover, the minimal presence of fine hair on the
lower forearm allows for easier observation of any potential signs of irritation [41]. The
results of the irritation test revealed no skin reactions among any of the respondents,
indicating that the body scrub cream formulation containing yellow pumpkin juice and
coconut pulp is safe for use and does not cause skin irritation. However, while the irritation
test confirmed the formulation's short-term safety, it is important to consider potential long-
term skin compatibility issues that result from natural ingredient products [42].

A hedonic test was conducted to evaluate respondents' preferences for a body scrub cream
formulated with a combination of yellow pumpkin juice and coconut pulp. The test involved
ten respondents, who were asked to rate the color, texture, and aroma of three different
formulations (F1, F2, and F3) using a standardized questionnaire. Formulation F3, which

11
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contained 20% yellow pumpkin juice and 15% coconut pulp, emerged as the most favored
option across all sensory attributes. Specifically, 6 out of 10 respondents (60%) preferred the
texture of F3, citing its smoothness and ease of application, while an overwhelming 9
respondents (90%) expressed a strong preference for its color and aroma. The data suggest
that the higher concentration of coconut pulp in F3 contributed to a more pronounced coconut
scent, which was a key factor in its preference rating. Although formulations F1 and F2 also
received some positive feedback, F3 consistently achieved the highest overall scores,
indicating that the combination of these natural ingredients in specific proportions
significantly enhances consumer appeal [43]. The sensory characteristics of F3, particularly
its texture and fragrance, were significantly influenced by the concentration of coconut pulp.
The increased pulp content likely contributed to the formulation’s creaminess and rich scent,
aligning with consumer preferences for sensory satisfaction in body scrubs. However, F3's
higher concentration of coconut pulp consistently achieved the highest sensory scores. Future
improvements to formulations with lower pulp content could focus on enhancing texture and
aroma through the careful adjustment of other ingredients or optimizing the coconut pulp
concentration to balance sensory appeal with product performance.

4 Conclusion

This study successfully developed body scrub formulations combining pumpkin juice
(Curcubita moschata) and coconut pulp (Cocos nucifera L). The formulations, with varying
coconut pulp concentrations (5%, 10%, and 15%), exhibited good stability, skin
compatibility, and desirable physical properties, including uniform texture and color. They
met the required pH levels (6.1 to 6.2) and demonstrated adequate spreadability (5.5 to 6.1
cm). Irritation tests confirmed no adverse skin reactions, indicating safety for use. The
hedonic test revealed that the F3 formulation (15% coconut pulp) was preferred for its
superior color, aroma, and overall comfort, suggesting that higher coconut pulp
concentrations enhance sensory qualities and effectiveness. These findings highlight the
potential of natural ingredients like pumpkin juice and coconut pulp for creating safe,
effective, and appealing body scrubs with antioxidant benefits and exfoliation properties
However, the use of higher concentrations of pumpkin juice and coconut pulp in formulations
may lead to instability and increased susceptibility to microbial contamination. To mitigate
these risks, methylparaben was incorporated as a preservative to ensure product stability and
safety.
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