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Keywords: ABSTRACT. The increasing use of skin care products today has encouraged the development of facial
L. washes that are safe for health, such as those incorporating natural active ingredients. Green surfactants
antioxidants; from ketapang seed oil and bay leaf extract are natural ingredients for a facial wash. This study aims to
methyl ester formulate and test a nano facial wash using surfactants derived from ketapang seed oil and antioxidants
sulfonatef; from bay leaf extract. The molecular size of facial wash has been improved by applying nanoemulsion
nano facial wash; technology, resulting in nano facial wash. This particle size improvement enhances the efficacy of active
surfactants. ingredients in facial wash. Methyl ester sulfonate (MES) surfactant made from ketapang seed oil was used
to increase the stability and effectiveness of cleaning products. The resulting product was tested for
physical characteristics, stability, and antioxidant activity using the DPPH (1,1-diphenyl-2-
picrylhydrazyl) method. The facial wash formulation was carried out with variations in MES
concentration (3, 5, and 7%) and bay leaf extract (2, 4, and 6%). The results showed that the facial wash
with the best characteristics had a surfactant content of 7% and bay leaf extract of 2%. The antioxidant
activity of facial wash with the best nano and non-nano characteristics is 41.97 ppm and 81.58 ppm, which

are classified as strong antioxidant activity.

INTRODUCTION

The face is one of the most essential parts of the body to maintain, especially for appearance. Acne, dull skin,
and blackheads are some facial skin problems that can be overcome by using a facial wash. Facial wash has become
a primary need because it helps remove dirt, dust, dead skin cells, oil, and cosmetic residue. Furthermore, it also
helps the skin moisturize (Syaharani ez al., 2023). The ability of facial wash to clean the face is due to the presence
of surfactants in its formulation. Surfactants are compounds added to a product that reduce the surface tension of
facial wash because of hydrophilic and lipophilic groups in a surfactant molecule's structure.

Surfactants are generally produced from petroleum, which harms the environment, because microorganisms
can't naturally degrade them. On the other hand, it can't be renewed (Chasani et al., 2014). Surfactants often cause
irritation reactions similar to allergic reactions due to their ability to dissolve lipid membranes when they come
into contact with the skin (Effendy and Maibach, 1995). The adverse effects of highly active substances on the
skin barrier can be reduced by changing the nature of the solution, for example, adding polymers, such as
polyethylene oxide and polyethylene glycol, to the solution, and adding amphoteric surfactants or glycerin will
minimize damage to the skin barrier (Walters et al., 2012).

To achieve optimum cleansing effects, a good delivery system is needed by changing the size of the facial
wash to nano-sized. Nano-sized facial wash particles are expected to enhance the effectiveness of their use by
penetrating the epidermis well to increase the effectiveness of product use (Kurniawan and Zafira, 2022). An
alternative raw material that is abundantly available is the oil extracted from ketapang seeds. The potential of
ketapang seeds to be used as surfactants is in accordance with research (Aulia ef al., 2023), which states that the
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oil content in ketapang seeds is around 60%, so it has the potential to be used as a raw material. Ketapang seed oil
is processed through transesterification and sulfonation to produce a surfactant. Methyl ester sulfonate (MES) is
an anionic surfactant that can reduce the surface tension of solutions obtained from vegetable oils through the
sulfonation process.

To increase the benefits of facial wash, adding an ingredient that protects against free radical exposure by
using natural ingredients such as bay leaves (Syzygium polyanthum) is necessary. Bay leaves are one of Indonesia's
plants with antioxidant properties (Kurniawati et al., 2022). Syzygium polyanthum is one of the plants that contains
flavonoids, which are high-level compounds that grow easily in tropical areas. Besides being used for food
seasoning, Syzygium polyanthum can also be an antioxidant and reduce the formation of free radicals, which may
cause cancer (Ginaris ef al., 2020). The antioxidant content of bay leaves is caused by secondary metabolites
contained in the methanol extract of bay leaves, such as flavonoids, steroids, tannins, and essential oils. Syzygium
polyanthum has been used in facial wash formulations with commercial surfactants (Kurniawati et al., 2022). In
this study, the facial wash formulation used surfactants from ketapang seed oil with additional antioxidants from
bay leaves. The physical quality of facial wash preparations is defined as a product capable of removing dirt and
dust without irritating skin. The standards used are SNI 16-4380-1996 regarding organoleptic standards,
homogeneity, and pH (Standar Pembersih Kulit Muka, 1996).

RESEARCH METHODS

The equipment used in this study includes a blender, an analytical balance, a glass funnel, 125, 200, 1000
mL beakers, a stirring rod, a conical flask, a burette, a test tube, a pH meter, a thermometer, a magnetic stirrer,
filter paper, and a Buchner funnel. The materials used in this study were anionic surfactant methyl ester sulfonate
from ketapang seed oil, bay leaf extract, distilled water, citric acid (Merck), methanol (Merck), ethyl acetate
(Merck), glycerin (Merck), sodium chloride (Merck), and DPPH (1,1-Diphenyl-2-Picrylhydrazyl, Sigma-
Aldrich).

Facial Wash Formulation with Bay Leaf Extract

The formulation developed in this research is based on a study reported by Syahrana et al. (2022) with
modification of surfactant type, as well as variation of MES and bay leaf extract levels. Variation of MES and bay
leaf extract levels used can be seen in Table 1.

Table 1. Variation of MES levels and bay leaf extract in facial wash formulation.

Concentration (%)

Material

F0 F1 F2 F3 F4 F5 Fé6 F7 F8 F9
Extract bay leaf 0 2 2 2 4 4 4 6 6 6
Adeps lanae 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Glycerine 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
MES 3 3 5 7 3 5 7 3 5 7
NaCl 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Citric acid 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Distilled water 100 100 100 100 100 100 100 100 100 100

Characterization of facial wash

Characterization of formulated facial wash includes organoleptic tests, pH tests, foam stability tests,
homogeneity tests (Syahrana et al., 2022), and irritation test (Sartika and Permatasari, 2018). Organoleptic tests
are conducted using the five senses, focusing on visual aspects of colour, shape, and smell. A pH test was
conducted by dissolving 1 gram of the preparation into 10 mL of distilled water in a test tube and measuring the
pH of the product. The foam stability test was conducted by mixing 1 gram of the sample with 10 ml of distilled
water in a test tube. The mixture was shaken until foam formed. The foam generated was initially measured, and
the tube was left for 10 minutes and measured again. Foam stability is determined by calculating the ratio of foam
height before and after being left for 10 minutes. The homogeneity test is carried out by applying 0.1 grams of
each formulation evenly and thinly on transparent glass. Homogeneity is determined by observing whether 2
phases are formed in the sample. The irritation test was conducted by applying the sample to the volunteer's wrist
for 5 minutes to observe potential irritation reactions.
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The best characteristic of facial wash was determined using the effectiveness index method. This
effectiveness index method is carried out by finding the best and worst test values and the difference between the
best and worst test values to calculate the effectiveness value. The effectiveness value is obtained by subtracting
the test value from the worst value, divided by the difference between the best and worst values. The value
obtained can then be used to find the product value by multiplying the parameter value, weight, and the
effectiveness value.

Formation of Nano Facial Wash

The best characteristic of facial wash was transformed into nano-sized particles by the stirring method using
a magnetic stirrer. The process was carried out for 16 hours at a speed of 1250 rpm and at a controlled temperature
of 10 C.

Facial Wash Antioxidant Test
An antioxidant activity test was conducted on ascorbic acid as a comparison solution, and nano facial wash

and non-nano facial wash had the best characteristics. The antioxidant test procedure in this study used the DPPH
method.
Preparation of DPPH Solution

A total of 1.97 mg of DPPH was dissolved in methanol in a flask to 100 ml to obtain a solution with a
concentration of 0.05 mM.
Preparation of test solution

As much as 0.01 grams of each sample was dissolved in 100 mL of methanol using a measuring flask to
achieve a concentration of 100 ppm.
Determination of the Maximum Absorption Wavelength of DPPH

A total of 4 mL of 0.05 mM DPPH solution was left for 30 minutes in a dark place, then the absorbance of
the sample was quantified using a UV-Vis spectrophotometer, employing a wavelength range of 500 to 600 nm.
Determination of Operating Time (OT) of Test Solution

Determination of operating time combines 4 mL of 0.05 mM DPPH solution with 1 mL of the test solution.
The absorbance of the solution was measured at the maximum wavelength obtained, recording values at 5-minute
intervals until a stable result with no decrease.
Determination Of the Percentage of Inhibition and Antioxidant Activity

Antioxidant activity was determined by adding 4 mL of 0.05 mM DPPH solution to the sample. The mixture
was left for the operating time. Then, the absorbance of the solution was measured at the maximum wavelength.
As a comparison, an ascorbic acid solution was used with the same treatment as the test solution. Antioxidant
activity is expressed as the percentage of free radical inhibition (percent inhibition), which can be calculated using
Equation 1.

% inhibition = “;ﬂ x 100% (1)
1

Where A is the absorbance of the control and A; is the sample absorbance.

The concentration value of facial wash and antioxidant inhibition of facial wash (percent inhibition) are plotted on
the x and y axes, respectively, in the linear regression equation. The linear regression equation obtained in the
form: y = ax + b was used to find the ICso value. If the antioxidant activity between the nano facial wash and the
non-nano facial wash has been obtained, compare the ICso values between the two facial washes.

RESULTS AND DISCUSSION
Facial Wash Formulation

The process of making a facial wash using MES surfactant with the addition of bay leaf extract follows
the formulation from Syahrana et al. (2022). The variations of facial wash formulations can be seen in Table 1.
Methyl ester sulfonate is one of the most essential ingredients used in facial wash formulations, because methyl
ester sulfonate acts as a surfactant that reduces water's surface tension to cleanse the dirty skin. Bay leaf extract
added to the facial wash formulation aims to increase the benefits of facial wash products, as we already know,
bay leaves are rich in antioxidants.) Adeps lanae used in this research formulation is an emulsifying agent to help
mix two liquids. The formulation produced 10 variations of facial wash (FO — F9), including variations in the levels
of bay leaf extract and surfactants.
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Characterization of Facial Wash

The formulation results of the facial wash were analyzed to determine the optimal levels of surfactants and
bay leaf extracts for achieving a facial wash with the best characteristics. The characterizations carried out in this
study included organoleptic, irritation, pH, foam stability, and product homogeneity.
Organoleptic
Color

An organoleptic test was conducted to determine the quality criteria for a facial wash product. The parameters
tested include odor, color, and shape. The organoleptic test was performed using the five senses involving 10
panelists for eight consecutive days, with a test interval of every two days. The results of the organoleptic test of
the color parameters of the facial wash product conducted on 10 panelists can be seen in the test graph in Figure
1.

5 -
4 .
m day-2
3 | y
2 m day-4
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7 m day-6
1 .
day-8
0 .

FO F1 F2 F3 F4 F5 F6 F7 F8 F9

Figure 1. Organoleptic test chart of color parameters (score 1: white; 2: faint brown; 3: light brown; 4: brown; 5:
dark brown).

Figure 1 shows the correlation between the concentration of increasing bay leaf extract and the resulting color
intensity of the facial wash formulations. F7, F8, and F9 (concentration of 6%) have darker colors compared to
facial washes that have extract levels of 2% (F1, F2, and F3) and 4% (F2, F3, and F4). The higher the extract
concentration, the darker/thicker the color of the facial wash product (Thomas ef al., 2022), as seen in Figure 2.

Figure 2. Colors of facial wash formulation.

Aroma

The results of the organoleptic test of the aroma parameters of facial wash products were obtained at FO
without bay leaf aroma, and F1 — F9 with bay leaf aroma. The organoleptic test graph of facial wash aroma
parameters is shown in Figure 3.
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Figure 3. Organoleptic test chart of aroma parameters (score 1: no aroma; 2: less aroma; 3: medium aroma; 4:
strong aroma; 5: very strong aroma).
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The graph in Figure 3 shows a positive correlation between the concentration of bay leaves added to the
formulation and the increased aroma value. It can be seen in the graph that F7, F8, and F9 have the most pungent
bay leaf aroma. This is because the higher the concentration of the extract, the sharper the aroma will be. A product
is considered high quality when it demonstrates a distinctive aroma and the added extract (Thomas et al., 2022).
Form

The results of the organoleptic test of the facial wash dosage form parameters were obtained at FO — F9, and
they were found to be liquid overall. The organoleptic test graph of facial wash with form parameters can be seen
in Figure 4.
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Figure 4. Organoleptic test graph of shape parameters (score 1: liquid and runny; 2: liquid and slightly thick; 3:
pasta; 4: semi-solid; 5: solid).

Based on the graph in Figure 4, it can be explained that both FO — F9 have a liquid form. Based on the graph,
it can be seen that there is no significant difference in terms of form from day 2 to day 8, where the product form
remains liquid. This indicates that the bay leaf extract in facial wash formulations has a homogeneous structure,
which is essential for maintaining a liquid consistency, because a lack of homogeneity may lead to solid deposits.
This formulation complies with the standards set by Syahrana et al. (2022).

Irritation

An irritation test on the facial wash was conducted to determine whether it irritates the skin. Irritation testing
was conducted on 10 panelists. The facial wash product was tested on the panelists' skin and left for 10 minutes.
The results of the irritation test data on 10 panelists can be seen in Figure 5. Based on Figure 5, the results of the
irritation test show that out of 10 panelists, it shows F1 to F5 formulations there were no signs of irritation, while
in F6 to F9, as many as three panelists showed signs of irritation, such as a slight itching sensation. This can happen
because it is influenced by several things, including the condition of the panelist's skin and the content in the
product that triggers signs of irritation in the panelist, as it is known that F6, F7, F8, and F9 have high extract
concentrations. High extract concentrations in a preparation can cause the pH value to be lower. Low pH values
in facial wash preparations can cause skin irritation (Untari and Robiyanto, 2018). This fact is supported by the
facial wash pH data, which decreases with increasing bay leaf extract, as shown in Figure 6.

| ®Irritation level
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Figure 5. Irritation test graph (score 1: no irritation; 2: signs of irritation; 3: mild irritation; 4: moderate irritation;
5: severe irritation).
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PH value

The pH measurement in facial wash was conducted to evaluate its acidity or alkalinity. The pH value of facial
wash is generally not too low and not too high. Facial washes need to maintain a pH level balance. Figure 6
indicates that the facial wash preparations FO and F3 both have a pH of 5.

5

4 -
23
2

1 -

0 .
FO F1 F2 F3 F4 F5 Fo6 F7 F8 F9

Figure 6. pH facial wash.

Based on the graph in Figure 6, it can be seen that the pH of the facial wash is. According to the Indonesian
National Standard, the pH value of facial wash, which is safe for the skin, is around 4.5 — 6.5 (Standar Pembersih
Kulit Muka, 1996). The low pH value of the facial wash in the formulation can be caused by the extract content in
the preparation. The graph shows that the more extract is added to the preparation, the lower the pH. The pH value
can drop due to increased acidity caused by the acidic nature of the bay leaf extract. Secondary metabolites
contained in the extract, such as flavonoids, tannins, and terpenoids, are classified as acidic compounds (Istarina
et al., 2015). The higher the extract concentration in the facial wash preparation, the higher the content of
secondary metabolite compounds in the facial wash product. This is what causes the pH value of the facial wash
to decrease.

The concentration of MES used also seems to affect the pH value of the facial wash. This can be seen in F1,
F2, and F3, with an extract concentration of 2%, where F3 has a better pH value when compared to F1 and F2.
This can be influenced by the concentration of MES used in F3 of 7% so that the pH value of F3 is better. The pH
values in F4, F5, and F6 with an extract concentration of 4% and MES variations of 3, 5, and 7% respectively,
show that they produce the same pH value, namely 4. Based on these findings, it can be concluded that adding
MES concentration to facial wash with bay leaf extract of 4% does not significantly affect the product's pH value.
Foam stability

One of the parameters used to determine a good facial wash is the ability to produce foam. The stability of
good facial wash foam has a minimum foam stability value of around 60% (Yuniarsih ef al., 2020). This test aims
to determine the resistance of the level foam in facial wash. The effectiveness of a facial wash in producing good
foam is measured by how much the foam level remains stable after 5 or 10 minutes. This indicates that a higher
percentage of foam produced has better quality (Eugresya ef al., 2017). This foam stability test was conducted by
measuring the height of the foam after shaking for 1 minute and after being left for 10 minutes. The results of the
facial wash foam stability test can be seen in Figure 7.
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Figure7. Facial wash foam stability value graph.

Foam stability (%)
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The results of the foam stability test showed that FO (facial wash without the addition of bay leaf extract) was
80%. The results of the stability test values of facial wash with the addition of bay leaf methanol extract additives
in sequence from F1 to F9 were 86.10, 87.50, 88, 88, 91.40, 92.50, 90, 92.50, and 93%. Based on the results of the
percentage of foam stability values obtained, the highest foam stability was found in F9 with a MES concentration
of 7% and bay leaf extract of 6%. Bay leaf extract contains saponins, which enhance the foam stability in facial
wash formulations. Thus, a higher concentration of bay leaves in facial wash correlates with improved foam
performance (Dalimunthe et al., 2023).

Homogeneity

A homogeneity test is conducted to determine whether the ingredients in facial wash preparation are
consistently distributed throughout the formulation. Preparations indicating the presence of coarse grain within the
sample suggest that the sample lacks homogeneity (Rasyadi et al., 2019). The test was conducted by applying 0.1
g of each formulation in a thin layer to a watch glass. The results of the homogeneity test showed that the facial
wash preparation made from bay leaf methanol extract in this study exhibited a high level of homogeneity. These
homogeneity results indicate that the preparation meets SNI standards, which require a facial wash to have good
homogeneity.

Determining the Best Facial Wash Characteristics

Facial wash has been formulated based on characterization of parameter results obtained in this study,
ensuring compliance with established quality standards for facial washes. The effectiveness index method
determined the facial wash with the best characteristics. The effectiveness index method is divided into 2: the best
test value and the worst test value, and the difference between the best and worst test values is used to calculate
the effectiveness of the value. The effectiveness value is obtained by calculating the difference between the worst
outcome and the test result, which is divided by the difference between the best and worst outcomes. To determine
the value, multiply the weight of the parameter by the effectiveness of the value (Fatmawati, 2020). The value of
facial wash products can be seen in Figure 8.

1 1

0.8 1

0.6 1
0.4
N
FO F1 F2 F3 F4 F5 F6 F7 F& F9

Figure 8. Facial wash product value chart.

Score product

The effectiveness index method test results showed that the facial wash with the best formulation was F3,
with a bay leaf extract concentration of 2% and a surfactant concentration of 7%, as evidenced by the resulting
product value of 0.89. A comparison of the characteristics of the facial wash with the best characteristics (F3) and
quality standards is shown in Table 2.

Table 2. Comparison of facial wash data, best characteristics, and quality requirements.

Characteristics  Best Formulation (F3) Condition

Organoleptic Brown, typical of bay Typical, distinctive, liquid (Standar Pembersih Kulit Muka,
leaf, liquid 1996)

pH 5 4.5 — 6.5 (Standar Pembersih Kulit Muka, 1996)

Foam stability 88% Minimum 60% (Yuniarsih et al., 2020)

Homogenity Homogenous Homogemous (Standar Pembersih Kulit Muka, 1996)

Irritation Does not cause irritation Does not cause irritation symptoms such as itching, redness, and
symptoms swelling (Untari and Robiyanto, 2018)
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Facial Wash Particle Change Results

The best formulation for facial wash was identified using the effectiveness index method. The most effective
variation contained an extract concentration of 2% and a MES level of 7%. The facial wash with the best
characteristics was modified in particle size through continuous stirring at 1250 rpm for 16 hours. The magnetic
stirrer mixes the sample for a particular time, reducing particle size to finer levels (Nadia et al., 2014).

The change in the size of the facial wash to nano aims to increase the delivery of active ingredients in the
facial wash. In addition, nanoparticles in the facial wash can improve the color and final quality of the facial wash
product. The particle size of the nano facial wash was analyzed using the Particle Size Analyzer (PSA) tool. The
advantage of analyzing particle size using PSA is that it is accurate because the particles are dispersed into the
media. The results of the distribution of particle sizes of facial wash can be seen in Table 3.

Table 3. Size distribution of nano facial wash particles.
Formula Particle size (nm) Polydispersity Index (PDI)
F3 nano 156.7 nm (79.2%) 0.261
53.5 nm (20.8%)

The particle size of the facial wash in Table 3 showed that the facial wash product preparation that has been
stirred with a magnetic stirrer has two particle distributions. The size of nanoparticles is generally 1 — 100 nm, but
some methods suggest that the particle diameter should be between 200 and 400 nm (Abdassah, 2017). The particle
size before the stirring treatment was 100% more than 200 nm. Based on the test results, it can be seen that 20.8%
of facial wash particles are between 1 and 100 nm in size. The PSA test results show that 20.8% of particles ranging
from 1 — 100 nm are classified as ultrafine particles. Additionally, 79.2% of particles in facial wash that measure
< 2.5 microns are classified as fine particles. A good PSA test results occur if the nano facial wash particle size
has a polydispersity index (PDI) value <0.5. The PDI value of this nano facial wash is <0.5, which is 0.261, which
means the particle distribution range is relatively homogeneous.

Comparison Results of Characteristics of Nano Facial Wash with Non-Nano Facial Wash

The characteristics of nano-sized facial wash will be carefully examined and compared with those of non-
nano facial wash. This analysis evaluates the different characteristics between nano and non-nano facial washes.
A comparison of the characteristics of nano facial wash and non-nano facial wash can be seen in Table 4.

Table 4 Comparison of characteristics of nano facial wash and non-nano facial wash.

Characteristics Nano Facial Wash Non-Nano Facial Wash
Organoleptic Brown, bay leaf typical aroma, liquid Brown, bay leaf typical aroma, liquid
pH 5 5

Foam Stability 89.7% 88.0%

Homogeneity Homogeneous Homogeneous

Irritation Does not cause irritation Does not cause irritation

Based on Table 4, the differences in characterization between nano facial wash and non-nano facial wash are
not quite different; there are only differences in foam stability. Non-nano facial wash has a higher percentage of
foam stability, 89.70%. Based on this, reducing particle size to the nanoscale enhances the efficacy of active
ingredients in facial wash, particularly in terms of foam stability. This improvement allows better integration to
increase the effectiveness of the product.

Results of Antioxidant Activity Test with DPPH Method

Antioxidant activity test was conducted using the DPPH method. The sample tested was the facial wash with
the best characteristics (F3), which included 2% bay leaf methanol extract and 7% MES with nano and non-nano
particle sizes, ascorbic acid, and F0. This test aims to determine the differences in antioxidant activity between
nano and non-nano facial washes. The method used in this test was the DPPH method. This test used the DPPH
method because of its simplicity, efficiency, rapid execution, and minimal sample requirements.

The DPPH method donates hydrogen atoms from antioxidant compounds to DPPH radicals, so DPPG is
reduced and non-radical. Under non-radical conditions, DPPH will lose its purple color. The fading of the purple
color in DPPH is indicated by a decrease in DPPH absorbance at the maximum wavelength measured by a UV -

385
Copyright © 2025, Universitas Sebelas Maret, [ISSN 1412-4092, ¢ ISSN 2443-4183


https://portal.issn.org/resource/ISSN/1412-4092
https://portal.issn.org/resource/issn/2443-4183
http://creativecommons.org/licenses/by-nc/4.0/

Chasani ef al., ALCHEMY Jurnal Penelitian Kimia, Vol. 21(2) 2025, 378-388

Vis spectrophotometer (Molyneux, 2004). The parameter for interpreting the test results with the DPPH method
is ICso. The ICso value is the value that indicates the concentration of the sample solution needed to inhibit 50% of
DPPH free radicals (Andayani et al., 2016).

Antioxidant activity test was conducted on nano and non-nano facial wash (F3), which are facial washes with
the best characteristics based on the effectiveness index method. Facial washes were made in concentration
variations of 1, 2, 3, 4, and 5 ppm, which were left in a dark place for the operational time (OT) that had been
obtained and measured at a wavelength of 516 nm. The ICso values obtained can be seen in Table 5.

Table 5. ICsp measurement results.

Sample name ICso (ppm)
Ascorbic acid 6.35
Nano facial wash 35.75
Non-nano facial wash 4.14

The results of the antioxidant test measurements found the ICsg value in Table 5. It can be seen that the non-
nano facial wash has the highest antioxidant activity with an ICso value of 4.14 ppm. Ascorbic acid is used as a
positive control to determine the antioxidant activity of the facial wash. Ascorbic acid has a very strong antioxidant
activity. A compound is said to be a very strong antioxidant if the ICso value is <50 ppm, strong if the ICso value
is 50 — 100 ppm, moderate if the ICso value is 100 — 150 ppm, and weak if the ICso value is 151 — 200 ppm
(Mardawati et al., 2008).

Non-nano facial wash has higher antioxidant activity than ascorbic acid due to the addition of bay leaf extract
containing antioxidants. The bay leaves used in the formula are old, so the levels of phenolic and flavonoid
compounds that act as active antioxidant ingredients are quite high (Bahriul et al., 2014). In addition, ketapang
seed oil, as a surfactant in this formula, also contains strong antioxidants (Widyaningsih et al., 2018). Combining
these compounds works synergistically, producing a stronger antioxidant effect than single ascorbic acid, which
only works through one main mechanism.

Facial wash with bay leaf extract also has antioxidant activity and is classified as a very strong antioxidant.
This is due to the compounds contained in bay leaf extract and other ingredients used in the formulation process
of facial wash preparations. The bioactive compounds contained in bay leaf methanol extract include essential oils,
flavonoids, phenolics, tannins, alkaloids, and terpenoids. The compounds that play a major role in counteracting
free radicals are flavonoids and phenolics in bay leaves (Bhadreswara and Susanti, 2023). Flavonoids have the
potential as antioxidants because they have hydroxyl groups bound to the aromatic ring carbon and can transfer
them to free radical compounds. Phenolic compounds are capable of being antioxidants because these compounds
can transfer hydrogen atoms quickly to free radicals, making free radicals stable (Sukma, 2022).

The antioxidant activity of the non-nano facial wash is better than that of the nano facial wash. Differences
in antioxidant activity between nano and non-nano facial wash indicate that the changing particle size to nano level
in facial wash products may decrease the effectiveness of antioxidants. The increase in the surface area of nano
facial wash enhances contact between free radicals and antioxidant compounds, reducing the effects of radicals.
However, the increase in surface area can also lead to decreased activity. Another factor is the increase in
interactions between the facial wash and air during the conversion to nano size, which may be due to high-speed
stirring used in the process. The last factor, the duration and speed of stirring during the process, could lead to the
evaporation of volatile components as antioxidants.

CONCLUSION

The best characteristics are a facial wash with a MES content of 7% and 2% of bay leaf methanol extract.
Changing the size of the facial wash into nanoparticles decreases the antioxidant activity of the facial wash. The
antioxidant activity of nano facial wash and non-nano facial wash has an ICso value of 35.75 ppm and 4.14 ppm,
respectively, classified as a very strong antioxidant.
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