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Abstract

Hand washing with water and soap is one of the prevention efforts through sanitization measures by
cleaning hands and fingers using water and soap. This study aims to formulate liquid hand washing soap
with citronella essential oil as a natural antibacterial component. This research method is a laboratory
experimental research design, namely by making a preparation of citronella essential oil hand wash liquid
soap (Cymbopogon nardus L.) with a concentration variation of 5%, 10% and 15%. Natural liquid soap
was made through saponification reaction between oil and potassium hydroxide. Soap characterization
includes parameters: pH, organoleptic, homogeneity, viscosity, foam stability and antibacterial activity
testing. The results showed that the yellow color with liquid form and the characteristic odor of fragrant
citronella essential oil were stable. The pH value of the formulated liquid hand washing soap does not
differ much ranging from pH 7 to 8. The results of the homogeneity test conducted, no changes occurred
before and after testing. The viscosity of liquid soap shows that all liquid soap preparation formulas have
increased viscosity values and are in the required range. The results of foam height have values that tend
to change from the four formulas. However, this measurement is in accordance with the required value,
which means that the foam remains stable. The antibacterial activity test shows that citronella essential oil
liquid soap preparations can inhibit the growth of Escherichia coli and Staphylococcus aureus bacteria.
Therefore, it is proven that citronella essential oil is effective as an antibacterial component in liquid hand
soap formulations.
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I. INTRODUCTION

Human hands are often the agents that carry bacteria and cause pathogens to pass from one
person to another through direct or indirect contact. Hand washing with water and soap is one of the
preventive measures through sanitization by cleaning hands and fingers using water and soap. It is more
effective at mechanically removing dirt and dust from the skin surface and significantly reduces the
number of disease-causing microorganisms such as viruses, bacteria and other parasites on both hands (1).

Liquid soap is a liquid soap preparation intended for cleaning the skin, made from soap base
material to which surfactants, preservatives, foam stabilizers, fragrances and dyes are added, and can be
used for bathing without irritating the skin (2). Liquid soap is made through a saponification process
using oil and alkali potassium hydroxide (KOH). This type of soap has the advantage that its liquid form
allows the reaction of soap on the surface of the skin faster than solid soap. Another advantage of liquid
soap is that it is more hygienic in storage and more practical to carry when traveling (3).

The provision of liquid soap by maximizing the use of natural ingredients as active substances is
still not widely developed. One of the natural ingredients that has been proven to inhibit the growth of
bacteria is citronella oil (4). The chemical content of citronella essential oil which is antibacterial is
citronella, citronellol and geraniol (5). Citronella oil (Cymbopogon Nardus) taken from citronella leaves
through the steam distillation method has a natural active substance, Citronella, which is effective against
the inhibition of Staphylococcus Aureus bacteria (6).
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The most important chemicals in citronella oil are aldehyde compounds, namely citronellal and
alcohol compounds, namely citronellol and geraniol. Citronella essential oil is obtained from the
distillation of citronella plants containing 32-45% citronellal, 11-15% citronellol, 10-12% geraniol, 3-8%
geranil acetate, 2-4% (7) .Citronellal acetate these compounds in citronella oil not only provide aromatic
(pleasant smell), but also are compounds with therapeutic properties, and provide protection from
oxidation and decay processes by microorganism (8).

Based on the description above, the purpose of this research is to formulate natural hand washing
liquid soap with the addition of citronella essential oil (Cymbopogon Nardus) with various
concentrations. Physico-chemical properties and antibacterial activity were evaluated to determine the
quality of the liquid soap.

I1. METHODOLOGY

The tools used are autoclave, stirring rod, bunsen, petridish cup, porcelain cup, funnel, elenmeyer,
beaker, measuring cup, pH paper, ose, oven, pipette, test tube rack, spatula, stamper, test tube, analytical
balance, timer, and viscometer.

The materials used are distilled water, aluminum foil, stearic acid, Escherichia coli bacteria,
Staphylococcus aureus bacteria, potassium hydroxide (KOH), Nutrient agar (NA) media, methyl paraben,
citronella essential oil (Cymbopogon nardus L.), olive oil, sodium carboxyl methyl cellulose (Na-CMC),
sodium lauryl sulfate (SLS), sodium sulfate anhydride (Na,SO4), and propyl paraben.

This research method is a laboratory experimental research design, namely by making hand
washing liquid soap preparations of citronella essential oil (Cymbopogon nardus L.) with concentration
variations of 5%, 10% and 15% which are then tested on the quality of soap.

Soap Preparation

All ingredients to be used are weighed first according to the dosage in the formula table. Put olive
oil into a beaker, then add potassium hydroxide little by little while continuing to heat at 50°C to get soap
paste. Then the soap paste is added with approximately 5 ml of distilled water, then sodium carboxy
methyl cellulose which has been developed in hot distilled water is stirred until homogeneous. Then
added stearic acid stirred until homogeneous, after that added methyl paraben and propyl paraben stirred
until homogeneous and added sodium lauryl sulfate stirred homogeneous After that, fragrant lemongrass
essential oil is stirred until homogeneous, then distilled water is added to the liquid soap until the volume
is 50 ml. Then put in a clean container. The preparation of fragrant citronella essential oil liquid soap is
adjusted to each concentration (1). The liquid soap making formulation can be seen in Table 1.

Soap characteristics

Soap characterization includes parameters: pH, organoleptic, homogeneity, viscosity, foam stability and
antibacterial activity testing.
a. pH

Performed by taking a liquid soap preparation of citronella essential oil as much as 1 gram of sample
dissolved in 10 ml of distilled water. Then the pH paper is dipped into the sample solution and then
allowed to change color to show the pH until the position is constant and the number shown is the
value of the pH of the preparation

b. Organoleptic
Organoleptic test was conducted to observe the shape, color and smell of the preparation liquid soap
(9). The standard set by SNI is that the liquid form has a distinctive odor and color.

c. Homogeneity

Performed by dripping fragrant lemongrass essential oil liquid soap preparation on a glass object then
leveled. Observed homogeneity by looking at the parts that are not well mixed in the preparation. If
there are no grains, the preparation can be said to be homogeneous.
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d. Viskosity

This is done by placing the sample in a container, and adjusting the height of the container so that the
rotor can move. The rotor is selected according to the level of viscosity of the liquid soap. Turn on the
viscometer and observe the viscometer value indicated on the viscometer. Record the viscometer
value.

e. Foam stability test

Foam stability test done by taking one mL liquid hand soap and inserting it into test tube which had
been given scale, and then 5 mL of distilled water was added. The reaction tube was shaken strongly
to form a foam and then the height of the foam formed was measured. The height of the formed foam
was measured at 10 minutes (10).

f. Antibacterial activity

The antibacterial activity of citronella leaf essential oil was determined using the well diffusion
method with a repetition of 3 times. The test solution of citronella essential oil liquid soap with
different concentrations (5%, 10%, and 15%) was dripped on different wells as much as 50 pl using a
micropipette. The liquid soap base solution used as a negative control was dripped on the wells as
much as 50 pl using a micropipette. Dettol solution was used as a positive control dripped into the
wells as much as 50 ul using a micropipette. Petri dishes were incubated in an incubator at 37°C for 24
hours. The clear zone formed was then measured using a caliper.

Cycling Test
Cycling test is one of accelerated stability testing on preparations with different storage temperatures

in a certain time interval which aims to accelerate the occurrence of changes that usually occur under
normal conditions (11). This test is accelerated by keeping the samples at 4°C for 24 hours and then
transferring them to an oven at 40°C for 24 hours. This treatment is 1 cycle. The treatment was repeated
for 6 cycles and observations were made with organoleptic parameters, homogeneity, pH, viscosity, and
foam height.

Data analysis

Analysis of the data obtained using One Way Anova comparative statistics. to see the effect of variations
in the concentration of citronella essential oil (Cymbopogon nardus L.). on hand washing liquid soap
preparations.

I11. RESULTS AND DISCUSSION

The soap making process is done through a saponification reaction. Saponification is an
exothermic chemical reaction that occurs when fats or oils (fatty acids) come into contact with alkali, a
base. In this reaction, the triglyceride units of fats react with potassium hydroxide and are converted to
soap and glycerol. There are many variables that will impact saponification and different soap ingredients
have very distinct characteristics (10). The natural liquid soap in this study uses olive oil as the basic
ingredient. Other ingredients used include potassium hydroxide, sodium lauryl sulfate, sodium carboxy!l
methyl cellulose, stearic acid, methyl paraben, propyl paraben, distilled water and citronella oil used in
different concentrations. The addition of citronella essential oil aims to give a distinctive aroma to the
soap. The characteristics of liquid soap are divided into several criteria, namely pH, organoleptic,
homogeneity, viscosity, foam stability and antibacterial activity.

a. pH

The pH value is a value that indicates the degree of acidity of a material. The degree of acidity
(pH) is an important parameter in cosmetic products, because pH can affect the absorption capacity of
the skin (12). The results of measuring the pH of liquid soap in each formula are not much different
ranging from pH 7 to 8. In general, liquid soap products have a pH that tends to be alkaline. This is
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caused by the basic ingredients that make up the liquid soap, hamely KOH which is a strong base.
Based on the Paired sample t-test pH test has a value of 0.874 (P>0.05), which shows there is no
significant difference between the data before and after the cycling test. Based on the requirements of
the pH value for the four formulas, it still meets the parameters of a good pH value, which is between
4-10. The pH value can be influenced by the amount of free alkali in the liquid soap. The higher the
amount of free alkali, the higher the pH of the liquid soap will be. If more alkali is added, fatty acids
are unable to bind all the alkali so that more free alkali causes a high soap pH (13). The results of the
pH test of citronella essential oil liquid soap preparation (Cymbopogon nardus L.) before and after the
cycling test can be seen in Table 2.

b. Organoleptic

Organoleptic test is a test that based on the sensory process (9). Organoleptic analysis was carried
out by observing changes in shape, color, and odor of the liquid soap preparation during storage time
(14). The hand washing liquid soap produced in this study produces a yellow color with a liquid form
and a distinctive smell of fragrant citronella essential oil that is stable before and after testing.

c. Homogeneity

Homogeneity testing is one of the parameters that can state that the ingredients used in the
preparation can mix with each other and form a stable liquid soap preparation.Homogeneity test aims
to see the physical appearance of a preparation (15).The results of the tests carried out, there was no
change before and after the cycling test. The results of the homogeneity test of citronella essential oil
(Cymbopogon nardus L.) liquid soap preparations before and after the cycling test can be seen in
Table 3.

d. Viskosity

Viscosity is two parameters that are of concern in liquid soap preparations. Viscosity aims to
determine the consistency of the preparation, which will affect the application of the preparation such
as easy to pour from the container but not easy to spill flowing from the hands (16). The results of the
liquid soap viscosity test show that all liquid soap preparation formulas have increased viscosity
values and are in the required range. This is because the high viscosity of the preparation will reduce
the frequency of collisions between particles so that the preparation becomes stable (17). After the
cycling test, it can be seen that the viscosity value of the liquid soap preparation has changed, each
formula has decreased. Decrease in viscosity due to increase inwater or soap ratio because viscosity is
affected by the water content in the soap (18). The results of the viscosity test of citronella essential
oil liquid soap preparation (Cymbopogon nardus L.) before and after the cycling test in Table 4.

e. Foam stability test

Foam is one of the most important parameters in determining the quality of cosmetic products,
especially soap. The purpose of foam testing is to see the foamability of liquid soap (3). In the
measurements taken, it was found that the foam height test had a value that tended to change from the
four formulas. However, this measurement is in accordance with the required value, which means that
the foam remains stable. Based on the Paired sample t-test, the foam height test has a value of 0.028
(P>0.05), which shows that there is no significant difference between the data before and after testing.
The results of the foam height test of citronella essential oil liquid soap preparation (Cymbopogon
nardus L.) before and after the cycling test can be seen in Table 5.

f.  Antibacterial activity

The antibacterial activity of citronella leaf essential oil against Escherichia coli and
Staphylococcus aureus bacteria was determined using the well diffusion method. The results of the
antibacterial activity test showed that citronella essential oil liquid soap preparation was able to inhibit
the growth of Escherichia coli and Staphylococcus aureus bacteria. Citronella leaf essential oil shows
antibacterial properties characterized by the formation of a clear zone. The main component of
citronella essential oil is able to inhibit the growth of Escherichia coli and Staphylococcus aureus with
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a diameter of 18.36 mm and 13.07 mm respectively, with its mechanism of action which is to damage
the structure of the cell wall, so that it can result in disruption of metabolism or death of bacterial cells
(19). Meanwhile, according to other studies, the chemical components of citronella essential oil,
namely citronellal (16.9%), citronellol (10.4%), elemol (9.1%), and nerol (8%) are able to inhibit the
activity of Escherichia coli and Staphylococcus aureus bacteria with a diameter of 18 mm and 14 mm
respectively (20). The results of the antibacterial activity test of citronella essential oil liquid soap
preparation (Cymbopogon nardus L.) can be seen in Table 6 and Figure Diameter of Inhibition Zone
of Citronella Essential Oil Liquid Soap Preparation Activity (A: inhibition zone against S. aureus; B:
inhibition zone against E. coli can be seen in Figure 1.

IV. CONCLUSIONS AND NEWNESS
This study shows that the formulation of essential oil liquid soap preparations in all formulations

meets the requirements in accordance with the standards set by SNI, namely homogeneity test, pH test,
viscosity test, foam height test, and antibacterial activity test. In activity testing on Escherichia coli and
Staphylococcus aureus bacteria with 5% and 10% essential oil concentrations can inhibit bacteria with
moderate categories. As for the concentration of essential oil 15% can inhibit bacteria with a strong
category and is the highest zone with the diameter of the inhibition zone of Escherichia coli 11.04 mm
and Staphylococcus aureus 11.81 mm.
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TABLES AND FIGURES
Table 1 Citronella Essential Qil Liguid Soap Formula
Material Usability Concentration (%)
F1 F2 F3 KN KP
Dett
Citronella essensial oil Active substance 5 10 15 ’ ol
Olive oil Moisturizer 5 5 5 5
Potassium hydroxide Alkali 1,2 1,2 1,2 1,2
Sodium lauryl sulfate Surfactants 2,5 2,5 2,5 2,5
Sodium carboxyl methyl Thickener 9 9 9 9
selulosa
Stearic acid Foamstabilizer o556 025 025 0,25
Methyl paraben Preservatives 018 018 0,18 0,18
Propil paraben Preservatives 002 002 002 0,02
— 50 50 50 50
Airsuling ad Solvent mi mi mi mi

Source : Yulen et al (2022)
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Table 2 pH test results of citronella essential oil liquid soap preparation (Cymbopogon nardus L.)
before and after cycling test

Ph
Preapara - -
No tions Before CyclingTest After CyclingTest ~ condition  Significant
1 KN 8 8
2 F1 8 8 4-10 P>0,05
3 F2 7 7
4 F3 7 7

Souce : Yulen et al (2022)

Description: KN: Liquid soap base, F1: Liquid soap preparation concentration 5%, F2 : 10%
concentration liquid soap preparation, and F3: Liquid soap preparation concentration of 15%.

Source : Yulen et al (2022)

Table 3 Homogeneity test results of citronella essential oil liquid soap preparation (Cymbopogon
nardus L.) before and after cycling test

Homogeneity

No Preparations Before Cycling Test After CyclingTest
1 KN Homogen Homogen
2 F1 Homogen Homogen
3 F2 Homogen Homogen
4 F3 Homogen Homogen

Source : Yulen et al (2022)

Table 4 Viscosity test results of citronella essential oil liquid soap preparation (Cymbopogon nardus
L.) before and after cycling test

Viskosity
No Preparations Before Cycling After Cycling Condition Significant
Test Test
1 KN 3940 3670 500-20.000 cPs P>0,05
2 F1 3520 3500
3 F2 3820 3170
4 F3 3930 890

Source : Yulen et al (2022)
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Table 5 Foam stability test results of citronella essential oil liquid soap preparation (Cymbopogon
nardus L.) before and after cycling test

Foam Stability Test

. Before Cycling Test After Cycling Test . N
No  Preparations Minute O y Mi?luteS Minute 0 y M?nuteS Conditions  Significant
1 KN 55 5 3 3 0,5-22 cm P>0,05
2 F1 55 5 4,8 3,5
3 F2 2,5 2 2,5 2,5
4 F3 2,1 2 2 1,5

Source : Yulen et al (2022)

Table 6 Antibacterial activity test results of citronella essential oil liquid soap preparation
(Cymbopogon nardus L.)

Inhibition zone diameter

No. Preparations (mm) Description Significant
E.coli S.aureus
1 KP 13,41 14,11 Strong
2 KN 0 0 None
3 F1 6,58 9,53 Medium P < 0,05
4 F2 9,03 8,7 Medium
5 F3 11,01 11,81 Strong

Source : Yulen et al (2022)

Figure 1 Diameter of zone of inhibition of citronella essential oil liquid soap (A: zone of
inhibition against S. aureus; B: zone of inhibition against E. coli.
Source : Yulen et al (2022)



