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personal hygiene, particularly through the use of cleansing
products such as bath soaps. Fruit peels are known to
contain bioactive compounds, namely alkaloids, flavonoids,
and phenols, that exhibit antibacterial properties. To
enhance their usability, coffee fruit peels can be processed
into extracts and formulated into transparent solid soap
preparations. This study aimed to formulate solid soap
containing coffee fruit peel extract and evaluate its
antibacterial activity. The research employed an
experimental method comprising several stages: material
preparation, extract production, soap formulation, and
evaluation of physical properties. These evaluations
included organoleptic assessment, pH measurement, foam
height and stability, free alkali content, and antibacterial
activity testing. The results showed that the transparent
solid soap met the criteria for a good-quality solid
preparation. Among the tested formulations, Formula 3
demonstrated the highest antibacterial activity.
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Introduction
(Bessada et al.,, 2018)

The cosmetics industry is intensively looking for new active ingredients, due to consumer demand
for natural products that can improve the appearance of healthy skin and eco-friendly products derived
from sustainable resources . The additionaef-herbal ingredients in cosmetic

2015¥ormulas is the choice. Herbal cosmetics are natural and free from harmful synthetic chemicals that can
have toxic effects on the skin. Synthetic ingredients contained in cosmetic products can cause side
effects such as skin irritation, clogging of skin pores, causing dry or oily skin and the appearance of
acne. Meanwhile, herbal cosmetics are safer, hypoallergﬁ;g;gd cﬁ}lgct%‘/l.?lz?) fgr all skin types

Taylor and Unakal, 2025)

The skin is the largest organ in the human body and functions as a body's protector against
environmental influences. On normal and healthy skin, bacteria can be found Staphylococcus aureus
which has the potential to cause infection. However, if allowed to enter internal tissues it can cause a
variety of infections, including bacteremia, infectivé€irdocdrditis, skin and soft tissue infections (e.g.
impetigo, folliculitis, furuncle, carbuncle, cellulitis, and Scalded Skin Syndrome)

. Prevention efforts to prevent bacteria Staphylococcus aureus Do not enter
the interal tissue and cause infection, you can use soap with the addition of antibacterial ingredients,
one of which is coffee fruit peel.

The general function of soap is as a cleanser that can remove dirt from the skin. Antibacterial
ingredients can be added to soap formulations to have more value as antibacterial, so that they can
cleanse the skin and kill bacteria that have the potential to cause infections . One of the
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herbal ingredients that can be used is coffee fruit peel. Coffee fruit peel contains a wide variety of active
compounds that are beneficial to the skin, such as antibacterial. Compounds in coffee fruit peels that
have antibacterial activity are proteins, fiber, phenols, flavonoids, saponins, tannins, triterpenoids, and
alkaloids (caffeine). Coffee fruit peel is reported to have strong activity against bacteria Staphylococcus
aureus, Staphylococcus epidermidis, Escherichia coli, Vibrio cholerae, and Pseudomonas aureginosa
. In addition, making soap with coffee peel can also

take advantage of the abundance of coffee fruit peels. Coffee fruit peels are obtained during the process
of separating coffee fruits from coffee peels. Generally, coffee fruit peels are only used as animal feed,
cascara tea and compost . This study aims to formulate coffee
fruit peel extract into a transparent soap preparation and test antibacterial activity against bacteria
(Fel)l ic 11]1 et [)lllgggg%léfllqulﬁi\lllfgz etal, 2022)

Methods

(Komaria et al.,, 2020; Supeno et al,, 2018)
Simplicia Preparation

A total of 5 kg of fresh coffee fruit peels are sorted wet, then the selected coffee fruit peels are then
washed under running water and aerated for 10 minutes, then dried with a dehydrator (Getra) at 50°C
for 21 hours.

Identification of Simplification

Simplicia identification was carried out at the Department of Pharmaceutical Biology, Faculty of
Pharmacy, Gadjah Mada University.

Extract Preparation

The peel of the dried coffee fruit is powdered and sifted, then weighed 500 grams and macerated
using 96% ethanol in a ratio of 1:7.5. The maceration process is carried out for 5 days with stirring
process. First filtrate and residue are separated by filtering. The residue was remacerated using 96%
ethanol in a ratio of 1:2.5 for 3 days. Next, a filtering process is carried out, so that second filtrate is
obtained. Filtrate I and filtrate II are combined and vaporized until a viscous extract is formed. The
condensed extracts obtained are calculated for their yield.

extract weight

Extract yield (%) : x100%m (D)
Table 1 Solid Soap Formula Coffee Fruit Peel Extract
Components Formula (grams) Function
Basics F1 F2 F3
Coffee fruit peel - 1 2 3 Active Substances
extract
VCo 30 30 30 30 Fatty acid bases
Stearic acid 10.5 10.5 10.5 10.5 Soap hardener
NacCl 0.3 0.3 0.3 0.3 This former soaps and

accelerates the
formation of solids

NaOH 30% 30.45 30.45 30.45 30.45 Alkaline (Base)
Ethanol 96% 22.5 22.5 22.5 22.5 Solvents and
Transparency
Sucrose 22.5 22.5 22.5 22.5 Transparency
Glycerin 19.5 19.5 19.5 19.5 Hufixan
Cocomide DEA 1.5 1.5 1.5 1.5 Sufactants in foaming
Aquatics 150 150 150 150 Solvents
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Phytochemical Screening

Phytochemical screening is carried out on alkaloid compounds, flavonoids and phenols. The testing
method refers to research conducted by

Solid Soap Manufacturing

Ingredients are weighed according to the needs of the formula. Stearic acid is melted on top Water
Bath, then VCO is added and stirred homogeneously. The process is carried out at a monitored
temperature between 70-800C. Add 30% NaOH to the mixture while stirring. Furthermore, add 96%
ethanol, sucrose, glycerin,, NaCl, ,Cocomide.DEA,jand aqueades while maintaining the mixing
temperature and stirring continuously until homogeneous. The last stage is to add coffee fruit peel
extract with concentration variations of 1%, 2% and 3%. The mixture has been homogenized, poured
into the mold and let stand for 24 hours

Evaluation of the Physical Properties of Solid Soap

The evaluation of the preparations carried out consisted of organoleptic, pH, foam height, foam

a. Organoleptis
The organoleptic test is performed visually by observing the shape, color and smell of the solid
soap produced

b. pH
The sodp'isweighied By 1 gram and dissolved into 10 ml of aquaade. pH is measured on each solid
soap formula using a pH meter, left for a few seconds until the number listed on the pH meter is
stable

c. BiRAtine'free?0??)
Soap weighed 5 g dissolved with neutral alcohol and heated over a water bath, for 30 minutes. If
the solution is not alkaline (not red), it is cooled to a temperature of 70 ° C and titrated with a
solution of 0.1 N KOH in alcohol, until a red color is formed that lasts up to 15 seconds. If the soap
contains many insoluble parts, so as not to interfere, it is filtered first before titration is performed.
If the solution turns out to be alkaline (the phenolphthalein indicator is red), then what is checked
is not free fatty acids but free alkalis by simmering it with HCI 0.1 N in alcohol until the red color
is exactly gone.

d. Foam height

('%fsfllprfdg%églsl'lzogzl%m of soap is put into a test tube containing 10 ml of aqua, then shaken by flipping

the test tube over for 1 minute. Let stand for 5 minutes and measure the height of the resulting
foam

e. Foam stability
As much as 1 gram of soap is put into a test tube containing 10 ml of aqua, then shaken by flipping
the test tube over for 1 minute. Let stand for 5 minutes and measure the height of the resulting
foam (Rashati, et al, 2022).

(Initial foam height —final foam height)

0 = 0

%0 Lost Foam =x 100% Initial foam height (2)
Foam stability = 100% - percentage of lost foam (3)

(Diyanti et al, 2023; Ngajow et al, 2013; Pehino et al, 2021)
Antibacterial Activity Test

Testing of antibacterial activity in solid soap of coffee fruit peel extract includes sterilization of
tools with autoclave, preparation of test samples, media preparation, rejuvenation of bacteria,
preparation of base media and seeding media, preparation of Mc. Farmald solution, preparation of test
bacterial suspension, preparation of test media, testing of antibacterial activity by suction method, and
measurement of inhibition zone diameter
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Data Analysis Techniques

The data obtained from the evaluation of the physical properties of solid soap preparations, such as
organoleptis, pH, free alkali, foam height, and foam stability were adjusted to the applicable
requirements. The antibacterial activity test in the form of inhibition zone diameter was statistically
analyzed with One Way ANOVA.

Results and Discussion
Creation of Simplicia

Fresh coffee fruit peels are harvested in coffee plantations in Windusabrang, Wonoleleo,
Sawangan, Magelang, Central Java. The chosen coffee fruit skin is in the form of red coffee fruit skin.
This indicates that the coffee fruit is in a ripe condition. Wet sorting is carried out to separate rotten
fruit peels, fruit peels with their stalks, and seeds that are still left in the coffee fruit peel. The skin of
the coffee fruit is dried with a dehydrator (Getra) at 50°C for 21 hours.

Figure 1. Coffee fruit peel simplicia
Identification of Simplification

Simplicia identification is carried out to guarantee the correctness of the sample used in the study.
The results of identification with Certificate No.: 13.5.9/UN1/FFA.2/BF/PT/2023 stated that the
sample of coffee fruit peel was Coffea arabica L. of the Rubiaceae tribe.

Extract Manufacturing,

The yieﬁll&(a(;i‘l the'¢ondénsed extract obtained was 16.06%. The yield in this study was lower than
that of the study . This can happen due to differences in the maceration process
carried out. Research Perform repeated remaceration processes until the ethanol
solvent becomes clear, so that in the study the yield of the extracts obtained was higher, which was
20.79% Arpi et al. (2021), Febriani et al. (2023), Firdayeni and Sari, (2023), and

Serna-Jiménez et al. (2022)
Phytochemical Screening

Based on Table 2, it is known that coffee fruit peels contain alkaloids, flavonoids, and phenols. The
results are in accordance with Dellima and Sari, (2022).
which states that Coffee fruit peels contain different types of compounds,
such as alkaloids (caffeine), phenols (chlorogenic acid, rutin, tannins, flavonols, flavan-3-ol,
anthocyanins, ferrulic acid, catechins, and epicatechins), and flavonoids.

Transparent Solid Soap Preparations

Formulation of transparent solid soap preparations refers to research
The solid soap preparation consists of 4 formulas with different concentrations of coffee fruit peel
extracts used. It aims to determine the effect of concentration differences on the evaluation of physical
properties such as pH, foam height, foam stability, free alkalis and antibacteria on bacteria
Staphylococcus aureus.
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Table 2. Phytochemical screening results

No. Active Reagent Ethanol Extract
compounds
1. Alkaloids Mayer
(+) White deposits
2. Alkaloids Dragendroff

<

(+) Orange sediment

3. Alkaloids Wagner
4
(+) Brown deposits
4. Flavonoids HCI +
magnesium l
powder
(+) Orange color

5. Phenol FeCl3

(+) blackish-green color

B. C. D.

Figure 2. Solid soap produced in the study (A. Basis, B. Formula 1, C. Formula 2, D. Formula 3)

Preparation Evaluation

Physical evaluation of solid-based coir preparations, formula 1, formula 2, and formula 3 includes
organoleptic test, pH test, foam height test, foam stability test and free alkali. The evaluation of solid
soap preparations aims to find out which transparent solid soap preparations are made to meet the
requirements of good soap physical properties.

a. Organoleptics

Organoleptic tests on the preparation of transparent solid soap extracts of coffee fruit peel
ethanol were carried out by observing the consistency, color and aroma of the preparation. The
results of the organoleptic examination can be seen in Table II1. Based on Table III, it is known that
base, F1, and F2 have a typical aroma of the base, while F3 has a distinctive smell of coffee fruit peel
extract. This happens because F3 uses the most concentration of extracts. Color differences are also
seen in solid soap samples. The base is colorless/clear/transparent because there is no addition of
extract, while in F1, F2, and F3 it is brown because of the addition of extracts and the higher the
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concentration of the extract used, the color in solid soap is also more concentrated even though it
remains transparent. Coffee fruit peel extract has a brown color, so it will affect the color of the
preparation made.

Table 3. Organoleptic test results

Test Sample Smell Color Consistency
Basics Smelly base Transparent Solid
F1 Smelly base Light Brown Solid
F2 Smelly base Chocolate Solid
F3 Smells of base and slight Dark Brown Solid
smell of coffee fruit peel
extract

b. pH

The pH test on transparent solid soap preparations aims to determine the pH of the preparation
that is made to meet the requirements of good soap so that it does not cause irritation to the skin
The results of the pH test of the solid soap preparation of ethanol extract
of coffee fruit peel can be seen in Figure 2. Based on Figure 2, it is known that the pH of the four
formulas has met the requirements applicable to SNI 06.3532.1994 (8-11). The average pH of soap
(Pellintetids to b&‘alkaline. The pH of soap which tends to be alkaline is due to the principle of saponification

reaction using NaOH as an alkaline material in the reaction

10.00

9.50
T
o I 11
8.50
Test samples

HBasis mF1 mF2 mF3

Figure 3. pH of soap

¢. Foam H81ght (Andriani et.al, 2021)
The foam height test aims to determine the e{\bliify of the preparation to produce foam. Foam

can be formed due to the dispersion of gases in liquids in the form of air pockets that are encased in
a thin layer and can be stabilized through foaming agents or surfactants .In
this formula that has the function of a foaming agent or surfactant is Cocomide DEA. The results of
the high test of the foam preparation of transparent solid soap extract ethanol extract of coffee fruit
peel can be seen in Figure 4. The average foam height of the four formulas was declared to have met
the requirements of SNI 06.3532.1994 (13 - 220 mm). Use of concentration Cocomide The DEA of
each formula is the same so the difference in foam height is more due to the concentration of coffee
fruit peel extract.
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16.00

15.00
- . I
13.00

Test samples

Foam height (cm)

H Basis mF1 HF2 mF3

Figure 4. High soap foam

The foam stability test is carried out to determine the ability of the preparation to maintain the
foaming ability. The results of the high foam test of solid soap preparations ethanol extract of coffee
fruit peel are presented in Figure 5. Based on Figure 5, it is known that the solid soap of ethanol
extract of coffee fruit peel in the four formulas has an average foam stability percentage that has met
the requirements (60-70%)

70.00%
(Dhara etal, 2023)

65.00%

Test samples

Foam stability (%)

HBasis mF1 mF2 mF3

Figure 5. Foam stability percentage

d. Free Alkaline Test
0.080%

0.060%
0.040%
0.020% I
0.000%

test samples

Free alkaline percentage

M Basis mF1 mF2 mF3

Figure 6. Histogram of free alkaline content test

The remaining free alkaline content in soap must meet the requirements set out in SNI-
3532:2016, where the standard value must not exceed 0.1%. Excess alkaline levels from the official
limit can cause losses for consumers, in the form of skin damage and skin irritation. The
determination of the free alkaline content basically uses the acid-base titration method. Based on
the results of the free alkaline test presented in Figure 6, it is known that the free alkaline in the four
samples has a value of 0.1%, so it can be concluded that the four formulas have met SNI-3532:2016.
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Antibacterial Test

This study aims to determine the ability of transparent solid soap preparation of ethanol extract
of coffee fruit peel in inhibiting bacteria Staphylococcus aureus. The method of testing antibacterial
activity in this study uses the suction diffusion method. The well diffusion method was chosen because
according to research conducted by , where the research proves that the
comparison of the sump method results in a larger diameter of the barrier zone than the disc method.

The results of the antibacterial test can be seen in Table 4. Based on Table 4, the antibacterial
activity test of solid soap of coffee fruit peel extract obtained the average diameter of the inhibition
zone formed by each formula, which is a base of 17.00 mm (strong), formula 1 of 20.03 mm (very
strong), formula 2 by 23.85 mm (very strong), and formula 3 by 26.64 mm (very strong). The difference
in the diameter of the bartier Zoné formed can be influenced by the difference in the concentration of
coffee peel ethanol extract in the formula. In addition, it is likely due to other supporting ingredients
in the formula that have the potential to inhibit bacterial growth, such as 96% ethanol, the content of
lauric acid in VCO, and Na(l

Table 4. Measurement of the diameter of inhibition zone

aaFestSamples; v inhibition Zone Riameter; (mm) Categories
Basics 17.60 Strong

F1 20.03 Very Strong

F2 23.85 Very Strong

F3 26,64 Very Strong

Based on the data in Table 4 obtained, it is known that the higher the concentration of coffee fruit
peel extract formulated in a transparent solid soap preparation, the greater the diameter of the barrier
zone formed. The barrier zone formed is caused by the presence of secondary metabolite compounds
in the ethanol extract of coffee fruit peels. In accordance with Table 2 which has activity as an
ntibacterial such as flavonoids, alkaloids, and phenols.

Phenols can be bactericidal or bacteriostatic depending on the level. Phenols in low levels will
create protein complexes in cell membranes with weak bonds. The bond results in a decrease in
permeability and will facilitate the penetration of phenols into bacterial cells and the leakage of cell
nutrients. Penetration of phenols leads to precipitation and denaturation of cell proteins. The
mechanism of protein denaturation in cells begins with the formatioti of hydrogen and protein bonds,

Yousef and Amina, 2018; Carolia apd Noventi, 2016;Purwanto and Irjantg, 2022) Al-youssef, . i .
(201504hat the permea yility of g,g@]oy@ and cytop asmic membrane composed of proteins is disturbed,
inhibition of bacterial enzyme activity so that cell metabolism is disrupted, and cell lysis occurs

.Research
mentioned that coffee fruits have phenolic
compounds in the form of flavanols, hydroxycinnamic acid, and tannins.

Figure 7. Antibacterial test results with the plumbing method (A. Basis, B. Formula 1, C. Formula 2, D.
Formula 3)

The antibacterial mechanism of flavonoids is by damaging the cell membrane, inhibiting the
formation of cell membranes or walls, preventing nucleic acid synthesis, inhibiting the excretion of
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toxins from within the cell, and inhibiting the system efflux pumps Bacteria

. Alkaloids function as antibacterials in relation to the disruption of the components that make
up peptidoglycan of bacterial cells, which will result in the cell wall layer being incomplete and leading
to cell death .

Coffee also contains compounds that have antibacterial activity, namely chlorogenic acid, caffeine,
and trigonelin . Chlorogenic acid works by increasing the permeability of the
plasma membrane thereby reducing the defense function of bacterial cells and leakage of the nucleotide
and contents of the cytoplasm. Trigonelin also has more orléss the same antibacterial activity as
)chlorogenic acid, namely by disrupting the stability of the cytoplasmic membrane of bacteria.
Membraneninstability) causes bacterial nutrient exchange to be disrupted, resulting in inhibited
bacterial metabolism and growth . Caffeine is an alkaloid Xanthin which is crystal in
shape has ah antibacterial mechanism by inhibiting the synthesis of the cell wall and then causing cell
lysis which will subsequently lead to the death of the cell itself .

The inhibition zone data obtained was then statistically analyzed using the One Way ANOVA test
to see the effect of variationsoinjthe concentration of ethanol extract of coffee fruit peel formulated in
the form of a transparent solid soap preé)aration a/gginst Stapyhlococcus aureus bacteria. The initial

2022

Kuncaoro et.a

stage of the One Way ANOVA test is to conducta norma(l]i't%) test and a homogeneity test first. The results
of the normality test are known that all formulas have a Sig. > 0.05 and can be declared to be distributed
normally so that they meet the requirements. The homogeneity test is known to have a Sig. value of >
0.05 and can be concluded to meet the requirements of the homogeneity test. The One Way ANOVA test
is a test that is carried out with the aim of determining the effect of treatment from an experiment, so
in this study the One Way ANOVA test was carried out to determine the significant difference between
the treatment group and the antibacterial inhibition zone of Staphylococcus aureus. Based on the results
of the One Way ANOVA test, it is known that the significance value obtained is .000, meaning that there
is an effect of variations in the concentration of ethanol extract of coffee fruit peel formulated in the
form of a transparent solid soap preparation on the activity of Staphylococcus aureus bacteria with a
significance value of <0.05.

Table 5. Results post hoc LSD test
Formula Formula  Nilai Sig. Meaning
Basics F1 0.000 The diameter of the soap-base inhibition zone is
significantly different from the diameter of the F1 soap
inhibition zone
F2 0.000 The diameter of the soap base inhibition zone is
significantly different from the diameter of the soap
inhibition zone F2
F3 0.000 The diameter of the soap-base inhibition zone is
significantly different from the diameter of the F3 soap
inhibition zone
F1 F2 0.000 The diameter of the F1 soap inhibition zone is
significantly different from the diameter of the F2 soap
inhibition zone
F3 0.000 The diameter of the F1 soap inhibition zone is
significantly different from the diameter of the F3 soap
inhibition zone
F2 F3 0.000 The diameter of the soap barrier zone F2 is significantly
different from the diameter of the soap barrier zone F3

To find out whether there is a significant difference or not from each formulation of solid soap
preparations, ethanol extract, coffee fruit bark against Staphylococcus aureus bacteria, a Posc Hoc LSD
test was carried out. Based on Table 5, a significant value of 0.000 was obtained, where this value shows
that the variation in the concentration of ethanol extract of coffee fruit peel provides a significant
difference in the inhibition zone produced. The more concentration of the extract used, the greater the
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inhibition zone produced. The increase in inhibition is due to the higher concentration of the extract is
proportional to the increase in phytochemical compounds which has an effect on increasing
antibacterial activity. The concentration of coffee peel ethanol extract of 3% in formula 3 provides a
very strong antibacterial inhibition zone of Staphylococcus aureus and the resulting soap meets the
requirements of physical properties including organoleptic test parameters, pH test, foam height test,
foam stability test and alkaline free test.

Conclusion

The coffee fruit peel extract can successfully be formulated into a transparent solid soap
preparation, demonstrating its potential as a functional ingredient in personal care products.
Furthermore, variations in the concentration of coffee fruit peel extract were found to influence the
antibacterial activity against Staphylococcus aureus, suggesting that the extract not only contributes to
the physical properties of the soap but also enhances its effectiveness as an antibacterial agent
depending on the formulation used.
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