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Abstract  

 
Hand sanitizer is an antiseptic product that is widely used to prevent the spread of bacteria and 
viruses. Hand sanitizer preparations circulating in the market still use alcohol as an antibacterial 
agent. One of the natural antibacterial Eucalyptus is an antibacterial agent, and essential oil 
extracted from Eucalyptus can be named as natural ingredient. The purpose of this study was to 
determine the potential of essential oil E. botryoides leaves as an antibacterial ingredient to make of 
hand sanitizer. Eucalyptus essential oil is extracted from its leave using steam distillation method 
and formulated in the making of hand sanitizer gel with various concentrations of 2%, 4%, and 6%. 
The formulation of hand sanitizer gel was tested for antibacterial, organoleptic, homogeneity, pH, 
and dispersibility. The results showed that the more concentration of essential oil from Eucalyptus 
botryoides leaves added to the hand sanitizer gel, the more its antibacterial activity increased. The 
results of organoleptic observations, homogeneity, pH, and dispersibility of hand sanitizer gel 
preparations have met the requirements of SNI No.06-2588-1992. Thus, essential oil from E. 
botryoides leaves has potential as an antibacterial in hand sanitizer gel products. 
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Introduction 
 

Hand sanitizer is a product that is 
widely used to prevent the spread of bacteria 
and viruses. Hand sanitizer can inhibit to kill 
bacteria and viruses from growing and 
causing disease. Hand sanitizers on the 
market are made in gel form and still use 
alcohol as an antibacterial agent. However, 
excessive use of alcohol continuously can 

erode moisture and cause skin irritation 
(Widyawanti dan Salsabilah, 2020). The most 
common pathogenic bacteria found on the 
skin of human hands is Staphylococcus aureus. 
These bacteria in large numbers can cause 
various kinds of infections such as 
pneumonia, meningitis, empyema, 
endocarditis, acne, pyoderma, or impetigo 
(Tong et al., 2015). 
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One of the natural antibacterial that can 
be used to replace alcohol is the Eucalyptus 
species. Eucalyptus is one of the essential oil-
producing plants, especially in the leaves, and 
is often reported to have antibacterial 
properties that can inhibit bacterial growth 
(Khammassi, 2022; Bhuyan, 2017; Ammer, 
2016). 

Several studies have shown that 
essential oil from Eucalyptus leaves has a 
strong inhibition of bacterial growth against 
Staphylococcus aureus and Escherichia coli 
(Sebei et al., 2015; Elaissi et al., 2012; Bachir 
& Benali, 2012). In addition, hand sanitizer 
gel essential oil from Eucalyptus 
camaldulensis leaves with a concentration of 
6% is an effective concentration to inhibit 
Staphylococcus aureus and Staphylococcus 
epidermidis (Matondang, 2019). In another 
study, it was also reported that the essential 
oil of Eucalyptus pellita has an antibacterial 
activity which gives Staphylococcus aureus a 
clear zone of 13.1 mm (Astiani, 2014). 

One of the Eucalyptus species that 
grows in Indonesia is Eucalyptus botryoides. 
Based on the literature search, E. botryoides 
which grows in Indonesia has never been 
reported regarding its activity as an 
antibacterial in hand sanitizers. Therefore, 
the purpose of this study was to determine 
the potential of essential oil from E. botryoides 
leaves as an active bacterial ingredient in the 
manufacture of hand sanitizer gels that are 
effective and safe to use. 
 
Research Methods 
 

Materials 
            The tools used are a set of distillation 
tools, analytical balance, oven, autoclave, 
laminar air flow, magnetic stirrer HJ-3, pH 
meter ATC, micropipette, stative, clamps, 
separating funnel, erlenmeyer, measuring 
flask, beaker, measuring cup, test tube, petri 
dish, dropper, tube rack, spatula, bunsen, 
ossicle needle, and caliper. The materials 
used were E. botryoides leaves, anhydrous 
sodium sulfate, Staphylococcus aureus ATCC 
25923, Mueller Hinton Agar (MHA) media, 
tetracycline, disc paper, triethanolamine 

(TEA), glycerin, carbopol 940, 
methylparaben, aluminum foil, and aquadest. 
 
Sample collection and preparation 
            The leaves of E. botryoides were 
obtained from the Pattapang area, 
Tinggimoncong, Gowa, South Sulawesi. The 
leaves were collected in the morning, washed 
and dried in the room to protect from direct 
sun light. Then, the dried leaves were 
chopped to facilitate the distillation process. 
 
Extraction of essential oils from Eucalyptus 
botryoides leaves 
            Extraction of essential oil from E. 
botryoides leaves using steam distillation 
method. A total of 1.7 kg of pieces of E. 
botryoides leaves were put into the 
distillation apparatus. Furthermore, the 
distillation was carried out for 4 hours with 
temperatures ranging from 94-980C. The 
distillate obtained was added with anhydrous 
sodium sulfate to absorb water in the 
essential oil, then separated between the 
water and the essential oil.  

 
Making hand sanitizer gel formulation 

The hand sanitizer gel formulation was 
made with three concentration variances of 
essential oil from E. botryoides leaves, namely 
2%, 4%, and 6%. The composition of the hand 
sanitizer gel formulation can be seen in Table 
1. 
 
Table 1. Formulation of Hand Sanitizer Gel 

Ingredients F1 F2 F3 

Essential oil (%) 2 4 6 
Carbopol (g) 0.25 0.25 0.25 
Glycerin (ml) 2 2 2 
Methylparaben (g) 0,1 0,1 0,1 
TEA (ml) 0,1 0,1 0,1 
Aquadest (ml) 100 100 100 

 
Antibacterial activity test 

The antibacterial activity test of the 
essential oil hand sanitizer gel formulation 
from E. botryoides leaves was carried out 
using the Kirby-Bauer disc diffusion method 
on media MHA. Staphylococcus aureus 
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inoculum was streaked into MHA media and 
incubated for 24 hours at 37oC. Place the 
paper discs that have been soaked in hand 
sanitizer gel preparations with variations in 
essential oil concentrations of 2%, 4%, 6%, 
negative control (aquadest), and positive 
control (tetracycline). Then it was incubated 
for 48 hours at 37°C until an inhibition zone 
was formed and measured using a caliper. 
 
Physical analysis of hand sanitizer gel 

Physical analysis of the hand sanitizer 
gel preparation includes visual organoleptic 
observations, homogeneity, pH, and 
dispersion (Octavia, 2016). 
 

Result and Discussion 
 
Antibacterial activity 

An antibacterial activity test was 
carried out to see the potential of essential oil 
gel hand sanitizer from E botryoides leaves. 
Antibacterial effectiveness was indicated by 
the presence of an inhibitory zone around the 
disc that already contained the sample of the 
test solution (Handayani et al., 2020). In this 
method, the diameter of the inhibition zone 
against Staphylococcus aureus was observed. 
The inhibition zone obtained from the 
antibacterial test results of essential oil hand 
sanitizer gel from E. botryoides leaves can be 
seen in Table 2. 

 
Table 2.  Antibacterial Activity Test Results 

Against Staphylococcus aureus 

Sample 
Inhibitory Zone 
Diameter (mm) 

Negative control 0 
Positive control 26.76 

F1 7.17 
F2 7.58 
F3 8.14 

According to Davis and Stout (1971), 
the inhibition zone category includes an 
inhibition zone diameter of 5 mm including a 
weak category, an inhibition zone of 5-10 mm 
including a moderate category, an inhibition 
zone of 10-20 mm including a strong category 
and an inhibition zone of 20 mm including a 
very strong category. Based on these criteria, 

the antibacterial power of essential oil hand 
sanitizer gel from E. botryoides leaves against 
Staphylococcus aureus bacteria with 
concentrations of 2% (7.17 mm), 4% (7.58 
mm) and 6% (8.14 mm) including a moderate 
category. The higher the concentration of 
essential oil from E. botryoides leaves added 
to the hand sanitizer gel, the greater the 
antibacterial activity. Chemical compounds 
that act as antibacterials in eucalyptus 
essential oil are 1,8-cineole (Miguel et al., 
2018). Thus, the essential oil from E. 
botryoides leaves formulated in hand 
sanitizer gel has the potential to be developed 
as an antibacterial product. 
 
Physical analysis of hand sanitizer gel 

An organoleptic test was carried out by 
observing visually including shape, color, and 
smell. The organoleptic results of the three 
hand sanitizer gel formulas with variations of 
essential oil from E. botryoides leaves at 
concentrations of 2%, 4%, and 6% can be 
seen in Table 3. 
 

Table 3. Results of Organoleptic 
Observations of Hand Sanitizer Gel 

Organolept
ic 

F1 F2 F3 

Color 
Cloudy 
white 

Cloudy 
white 

(+) 

Cloudy 
white 
(++) 

Smell 
Typical 
Eucalyp

tus 

Typical 
Eucalyp
tus (+) 

Typical 
Eucalyp
tus (++) 

Shape Gel Gel Gel 

 
            The addition of essential oil from E. 
botryoides leaves affects the color, smell, and 
shape of the hand sanitizer gel. The color 
intensity of the hand sanitizer gel preparation 
increases with the increase in the 
concentration of essential oils. The smell of 
the hand sanitizer gel preparation became 
more distinctly Eucalyptus with the increase 
in the concentration of essential oil from the 
leaves of E. botryoides. The shape of hand 
sanitizer is in the shape of a gel. 
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Table 4. Physical Properties of Hand Sanitizer 
Gel 

Sam
ple 

Test 

Homogeneity pH Spread (cm) 

F1 Homogeneous 7.5 5.6 
F2 Homogeneous 7.4 5.6 
F3 Homogeneous 7.4 5.6 

 
            The homogeneity test was carried out 
by observing the hand sanitizer gel. Tests 
were carried out to observe the uniform 
distribution by hand sanitizer gel (Putri et al., 
2020). All essential oil hand sanitizer gel 
formulations from E. botryoides leaves were 
physically homogeneous. This shows that the 
ingredients used in the hand sanitizer gel are 
dissolved and completely mixed. In addition, 
the hand sanitizer gel made meets the 
requirements of SNI No. 06-2588-1992, 
namely the gel preparation does not have 
coarse grains or lumps. 
            The pH test aims to determine the 
sensitivity of hand sanitizer gel preparations 
to the skin. The range of requirements for the 
pH value of hand sanitizer preparations that 
meet the requirements of SNI No. 06-2588-
1992 is 4.5-8.0. The results showed that the 
pH values of the three hand sanitizer gel 
formulations with the addition of essential oil 
from E. botryoides leaves met the 
requirements of SNI No. 06-2588-1992 so 
that the essential oil gel hand sanitizer from 
E. botryoides leaves is safe to use on the skin. 
            The spreadability test was carried out 
to determine the ability to spread hand 
sanitizer gel on a skin surface (Rohmani and 
Kuncoro, 2019). The dispersion test value 
meets the requirements of SNI No. 06-2588-
1992 which is 5-7 cm. Based on the results of 
the spreadability test carried out on the three 
hand sanitizer gel formulations, the 
dispersion value was 5.6 cm. This shows that 
the three formulations of hand sanitizer gel 
with the addition of essential oil from E. 
botryoides leaves have good dispersion and 
meet the requirements of SNI No. 06-2588-
1992. 
 
 

Conclusion 

            Essential oil from E. botryoides leaves 
has antibacterial activity against 
Staphylococcus aureus after being formulated 
in hand sanitizer gel with various 
concentrations of 2%, 4%, and 6%. The 
antibacterial activity increased as the 
concentration of essential oil from E. 
botryoides leaves was added to the hand 
sanitizer gel. The results of organoleptic 
observations, homogeneity, pH, and 
dispersibility of hand sanitizer gel 
preparations have met the requirements of 
SNI No. 06-2588-1992. An essential oil from 
E. botryoides leaves showed antibacterial 
activity which potentially formulated as the 
ingredient of hand sanitizer gel. 
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