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Abstract 
Community analysis shows that Al-Muhtadin Pharmacy Vocational School, Bekasi students are 
interested in making pharmaceutical products from natural ingredients. However, their desires 
are often hampered by the lack of knowledge regarding manufacturing pharmaceutical 
preparations from natural ingredients. Therefore, the solution is to hold training in hand 
sanitizers with natural ingredients from essential oils of lime and sweet orange peels. This 
Community Service activity (CSA) aims to provide training in making and testing hand sanitizers 
for Al-Muhtadin Pharmacy Vocational School students in Bekasi. The CSA participants 
numbered 62 students of Al-Muhtadin Pharmacy Vocational School, Bekasi. The activity 
methods include providing material on Clean and Healthy Living Behavior (CHLB) and making 
hand sanitizers, training in making and testing hand sanitizer products, and evaluation in the 
form of concept tests (pre-test and post-test) and skills tests. The paired t-test results showed 
that the calculated t-value was smaller than the t-table (-4.952 <-2.013), or there was a 
significant difference in the average value of knowledge about CHLB and making hand sanitizers 
between before and after being given the material. In contrast, the practical exam showed the 
average percentage value of participants' skills in making hand sanitizers of 90.57%, while the 
efficacy testing skills were 93.44%. Testing of the antibacterial efficacy of hand sanitizer 
products by respondents showed that they were able to inhibit and kill bacteria on the hands. 
This CSA concludes that all participants have learned the concept and skills regarding 
manufacturing and testing hand sanitizers from a combination of lime and sweet orange peel 
essential oils. 
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Introduction  

According to Anugrah & Winanta (2022), the curriculum of Pharmacy Vocational 

Schools is more focused on clinical pharmacy, which has job prospects in hospitals in the 

pharmaceutical services division. Vocational school students need to be introduced to the 
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field of pharmacy, which has the potential to create entrepreneurial opportunities. 

Rachmania and Wardani (2019) explained that Pharmacy Vocational School students need to 

be given discourse that can foster creative ideas in entrepreneurship. The pharmaceutical 

sector is one example of a place where vocational school students can foster an 

entrepreneurial spirit from an early age because the pharmaceutical industry shows an 

average positive growth of 5.59% annually (Kusaendri, 2023). 

Referring to the above problems, implementing a community service program is 

necessary to target vocational high school students by providing material on Clean and 

Healthy Living Behavior (CHLB) and how to make pharmaceutical products that can be 

practiced independently or in groups. The pharmaceutical product chosen as the training 

material is Hand sanitizer. The selection of this community service activity idea refers to the 

problems faced by partners, namely Al-Muhtadin Pharmacy Vocational High School students, 

Bekasi, who are interested in making pharmaceutical products from natural ingredients. 

However, their wishes are often hampered because they do not know how to make 

pharmaceutical preparations from natural ingredients. In addition, Al-Muhtadin Vocational 

High School students have poor CHLB knowledge in washing hands, even though Al-

Muhtadin Vocational High School is located close to the Bantar Gebang Integrated Waste 

Management Site (WMS). Therefore, the solution is to hold training in making hand 

sanitizers with natural ingredients from lime peel essential oil, which is more effective as an 

antibacterial agent and is safe for the skin. During the training, education was provided 

regarding CHLB and correctly washing hands. 

The report on the CS hand sanitizer training activity has been published by Astuti et 

al. (2023) For 28 participants from Tegalsari, Kulonprogo, to prevent the spread of Covid-19. 

The PKM report of Mayangsari et al. (2020) This provides knowledge and training on making 

natural hand sanitizers from betel leaves and lime. However, the previous CSA lasted one 

day and was more dominantly carried out online during the COVID-19 pandemic.  

Based on partner problems and the results of previous community service activities, 

STIKes Mitra Keluarga tried to hold community service on training in making hand sanitizers 

from a combination of sweet orange and lime essential oils. The innovations of this 

community service activity include being carried out on SMK Pharmacy partners, a 2-day 

training duration, a skills test on CS participants, and a test of the efficacy of products made 
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by community service participants. This CS activity aims to provide discourse to SMK 

students regarding CHLB and the skills of making pharmaceutical products from natural plant 

materials in hand sanitizers. This CSA is expected to improve the skills of Pharmacy 

Vocational School students in making hand sanitizer products from a combination of sweet 

orange and lime peel essential oils, with an average score of 75. 

 

Method  

This community service activity was carried out on February 8, 2025, and February 12 

at SMK Al Muhtadin, Bekasi. The facilities and infrastructure needed for this community 

service include a laboratory room with a capacity of 30 people, LCD projector, whiteboard 

and markers, sterile petri dishes, sterile swabs, PEG 400 5 ml as a surfactant, Glycerol 2 ml as 

a skin moisturizer, ethanol 96% 18 ml as a solvent, lime, and sweet orange essential oils as 

natural antibacterial ingredients (2 ml each). 

The preparation stage for the Community Service Activity (CSA) was carried out by 

discussing the theme for the CSA with the principal of SMK Al-Muhtadin, Bekasi. STIKes then 

planned transportation funds, tools, materials, and consumption. The implementation stage 

of this activity includes providing materials and practicing skills in the laboratory. The 

provision of materials uses lecture and demonstration methods, while training is carried out 

as practicums with the contextual instruction method. Participants in the implementation 

were students of Al-Muhtadin Pharmacy Vocational School in Bekasi City. Participants 

gathered in the school hall to be given materials focused on CHLB and making hand 

sanitizers. The evaluation stage of this CSA was carried out by collecting all data, including 

documentation, photos, interview results, pre-test scores, post-test scores, and skills test 

scores 

 

Results and Discussion 

Based on the planning of community service activities for hand sanitizer making 

training, 61 SMK participants participated in the community service activity. Table 2 

describes the number of participants who participated in this community service activity. 
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Table 1. Description of the number of trainees at Al-Muhtadin 

Class Number Percentage 

10 10 16.39 % 
11 32 52.45 % 
12 19 31.14% 

Total 61 100 % 

 

Based on Table 1, the number of training participants for class 10 was 10 (16.39%) 

students, class 11 was 32 (52.45%), and class 12 was 19 (31.14%). The results of interviews 

with participants provided information that participants were enthusiastic about 

participating in community service activities. 

The community service activity began with CHLB counseling and education by the 

speaker, Mrs. Apt. Anisa Rachmita Arianti, M.Farm., in the form of a PowerPoint using an 

LCD projector. The material includes Understanding Clean and Healthy Living Behavior 

(CHLB), Benefits of Washing Hands, Principles of Good Hand Washing, Ten Steps to Washing 

Hands Properly, and Important Times to Clean Hands. Counseling and Education were 

delivered because of the low awareness of Al-Muhtadin Vocational School students 

regarding CHLB, especially in washing hands properly and correctly. Counseling was carried 

out by providing knowledge about CHLB to increase participant awareness so that changes in 

attitudes and behaviors for clean and healthy living were formed. (Larira et al., 2021) 

Regarding understanding CHLB, the speaker refers to the Ministry of Social Affairs of 

the Republic of Indonesia (2020) module, which states that CHLB is the practice of clean and 

healthy living behavior to avoid various infectious diseases, thereby improving the quality of 

public health. The speaker conveyed the principle of washing hands to the community 

service participants in simple language, namely that it must be able to kill germs that cause 

disease. According to Ulya et al. (2022), washing hands with water is insufficient to kill 

germs. Washing hands must be done with hand sanitizer or soap. Using hand sanitizer to 

wash hands for 20 seconds can kill bacteria and other microorganisms. Still, if the amount of 

dirt on the hands is too much, hand sanitizer is ineffective in killing bacteria and other 

microorganisms. Hand sanitizer liquid is generally used before and after touching the surface 

of objects and before entering and leaving public facilities, including hospitals. This CS 

education also simulates 10 steps for washing hands properly and correctly, and the speaker 

demonstrates these steps using animated video media displayed on an LCD projector. The 
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hand-washing demonstration carried out by the speaker was then followed by PKM 

participants with the assistance of students, as shown in Figure 1. 

 

 

 

 

 

 

 

 

Figure 1. CHLB education on steps for washing hands properly and correctly 

 

Table 2. Steps for washing hands 

No Hand washing steps 

1 Wet hands with running water 
2 Rubbing hands with enough soap 
3 Rubbing the palms of one hand against the other 
4 Rubbing the back and between the fingers of the hand with soap 
5 Rubbing the palms and between the fingers 
6 Doing a finger-locking movement 
7 Doing a thumb rotation movement 
8 Doing a finger-tip rotation movement 
9 Rinsing with clean water 
10 Drying hands 

 

The hand-washing steps shown in Table 2 are by the World Health Organization 

(WHO) guidelines in the Ministry of Health of the Republic of Indonesia regarding the 

Handwashing with Soap Guidelines, which state that 10 steps of washing hands with soap 

correctly for at least 40-60 seconds have been proven to be effective in killing germs that 

cause infectious diseases. However, the hand washing steps in Table 3 are only effective if 

CHLB facilities are available, carried out at important times, and carried out correctly. The 

important times to clean hands include before eating, after defecating and using the toilet; 

before, during, and after preparing food; after sneezing or coughing; touching the eyes, 

nose, and mouth; after touching the surface of objects: doorknobs and tables after touching 

animals, garbage, hands that look dirty or oily, before/after visiting the hospital. This CS 
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activity model refers to CS Yati et al. (2022), which uses image and video media to educate 

SMK Muhammadiyah Cariu students regarding properly and correctly washing hands. 

According to Nofita et al. (2014), training in making hand sanitizers must be accompanied by 

education on clean living behavior so that participants can practice using hand sanitizers to 

wash their hands properly and correctly. 

The second material by apt. Maya Uzia Beandrade, M.Sc., regarding the manufacture 

of hand sanitizers from a combination of lime and sweet orange essential oils. The material 

used a demonstration method, which was carried out by mentioning the tools and materials 

and demonstrating the technique of mixing the ingredients to make hand sanitizers, which 

was followed by the participants directly. According to Giridharan & Raju (2016) 

Demonstrations are one of the learning strategies expected to encourage students to be 

active in following learning materials and interacting with each other. Demonstration is a 

form of teaching that combines explanation with the use of tools, materials, or real objects. 

(Mutende et al., 2021)Planning and applying efficient demonstration methods can help 

students retain concepts in long-term memory and improve their learning skills. (Hussain, 

2020). According to Nwalo & Eze (2021) The demonstration method naturally encourages 

intensive interaction between students and teachers, helping students understand science 

and arousing curiosity. Demonstrations also provide a clear picture of subjects and ideas that 

are difficult to understand if only through lecture methods. This is proven in the research of 

Basheer et al. (2017) Who reported that learning with the demonstration method made it 

easier for students to remember biology and chemistry concepts than the conventional 

method. 

 

 

 

 

 

 

 

 

Figure 2. Presentation of CSA material on making hand sanitizers 
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Based on Figure 2. Training on hand sanitizers begins with providing material on the 

definition of hand sanitizers, knowledge of natural plant materials that can be antibacterial, 

and basic formulas for making hand sanitizers. According to Hutapea & Ambarwati 

(2024)Hand sanitizers are innovative antiseptic compounds that can inhibit and kill 

microorganisms (this CSA focuses on the inhibition and killing power test on bacteria). They 

are practical and easy to carry. Correct use can break the chain of transmission of infectious 

diseases caused by pathogenic bacteria. (Fernando et al., 2024) Hand sanitizer formulas 

generally contain 60-90% alcohol, softeners, moisturizers, and other antibacterial agents. 

(Darmayani et al., 2023). The hand sanitizer formula in this CSA consists of 5 ml of PEG 400 

as a surfactant, 18 ml of 96% ethanol as a solvent and antibacterial, 2 ml of Glycerol as a skin 

moisturizer, and three active antibacterial compounds (2 ml of lime and sweet orange peel 

essential oils, and 2 ml of H2O2). The reason for using lime and sweet orange peel essential 

oils is that they are widely cultivated in Indonesia, easy to obtain, and abundant if you want 

to use them as raw materials for pharmaceutical products. (Manzur et al., 2023), have the 

properties to inhibit and kill Escherichia coli, Staphylococcus aureus, and Salmonella sp. 

bacteria, where these properties are more effective on gram-positive bacteria than negative 

(Ibrahim et al., 2024), contain 85% - 99% volatile components that have aromatherapy 

properties with a fresh and anti-inflammatory aroma (Agarwal et al., 2022)Citrus essential 

oils' dominant content is monoterpenes, specifically limonene. Cytotoxicity tests showed low 

toxicity when applied to human skin. (El Hachlafi et al., 2024) 

Liquid hand sanitizers in this CSA are included in the category of Alcohol-Based Hand 

Sanitizers using the WHO (2010) recommended formula for local production used on hands 

to deactivate and suppress the growth of microorganisms, both in hospitals and in 

community environments where public hand washing facilities are not available. Alcohol-

based hand Sanitizer liquid is a form of antiseptic product innovation that effectively 

prevents infectious diseases caused by microorganisms. The recommended use of alcohol is 

60% - 85% because denaturation of microorganism proteins is effective if there is water, so 

the use of concentrations > 90% in various studies results in a decrease in the inhibition of 

the number of bacteria and fungi (Egner et al., 2023). Glycerin used in this CSA prevents 

oxidation or hydrolysis of oil and moisturizes the skin. Polyethylene Glycol (PEG) 400 is an 

ionic surfactant that is stable, easy to mix with other components, non-toxic, non-irritant, 
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and effective with a wide pH range. The presence of PEG can reduce the tension of the water 

and oil phases, thereby maintaining the stability of the hand sanitizer preparation (Mirya, 

2018), while hydrogen peroxide plays an important role in deactivating various microbial 

spores contained in the hand sanitizer formula (Jasmine et al., 2022) 

The third material is a practical test of the efficacy of hand sanitizer guided by Mr. 

Reza Anindita, M.Sc. The material uses a demonstration method that includes an 

introduction to tools and materials and the procedure for swabbing bacterial samples from 

the palms of hands before and after washing hands using hand sanitizer. Sampling was 

carried out on the same day, and then the total plate count (TPC) of bacteria on the palms of 

the hands was examined to see if there was an increase or decrease in the number of 

bacteria. (Saputra et al., 2023). 

 

 

 

 

 

 

Figure 3. Demonstration and practice of the hand sanitizer efficacy test 

 

Based on Figure 3. The provision of material is carried out using the demonstration 

method. The success of the knowledge of this community service activity is then evaluated 

based on the results of the post-test shown in Table 3. 

Table 3. Concept score before and after training 

No Question 
Pre-test Post-test 

True (%) False (%) True (%) False (%) 

1 One of the active substances 
that acts as an antibacterial 

30 (49,18%)  31 (50.81%) 60 (98,36%) 1 (1,63%) 

2 The role of PEG in hand 
sanitizer formulas 

17 (27,86%) 44 (72,13%) 60 (98,36%) 1 (1,63%) 

3 A substance that acts as a 
moisturizer in hand sanitizer 
formulas 

9 (14,75%) 52 (85,24%) 59 (96,72%) 2  

4 The function of ethanol in 
hand sanitizer formulas 

55 (90,16%) 6 (9,83%) 61 (100%) 0 (0%) 

5 A substance that can 20 (32,78%) 41 (67,21%) 55 (90,16%) 6 (9,83%) 
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function as an antibacterial 
in hand sanitizers 

6 Understanding CHLB 61 (100%) 0 61 (100%) 0 (0%) 
7 The right duration to clean 

hands with hand sanitizer 
14 (22,95%) 57 (93,44%) 46 (75,40%) 15 

(24,59%) 
8 The right time to clean 

hands with hand sanitizer 
37 (60,65%) 24 (39,34%) 55 (90,16%) 6 (9,83%) 

9 Proper and correct hand-
washing procedures 

34 (55,73%) 26 (42,62%) 56 (91,80%) 5 (8,19%) 

10 Effective choices for cleaning 
hands when soap and water 
are not available 

60 (98,36%) 1 (1,63%) 61 (100%) 0 (3,27%) 

 

Based on Table 3, it can be seen that there are 10 questions as indicators of the 

success of knowledge or concepts regarding the manufacture of hand sanitizers. The results 

of the pre-test assessment show that out of 10 statements, only questions no. 4, 6, 8, 9, and 

10 can be answered by more than 50% of CSA participants, while other questions are still 

below 50%. After the post-test, all participants could answer all questions related to the 

manufacture of hand sanitizers. The average pre-and post-test scores can be seen in Figure 

4. 

 

 

 

 

 

Figure 4. Average pre and post-test scores 

 

Based on Figure 4, it can be seen that the average pre-test concept Score of the CSA 

hand sanitizer training activity was 55; after the provision of material and training, there was 

an increase in the post-test value of 94 or an increase of 70.90%. The results of the paired t-

test showed that the calculated t value was smaller than the t-table (-4.952 <-2.013), so that 

Ho was accepted or there was a significant difference in the average knowledge score 

regarding CHLB and making hand sanitizers between before and after being given training 

material. 
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The success of this community service activity was also measured by assessing the 

skills of making and testing the efficacy of hand sanitizer products. Each participant was 

assessed for skills in making and testing hand sanitizers. The implementation of the skills test 

can be seen in Figure 5. 

 

 

 

 

 

 

 

Figure 5. Scene of the skill test for making and testing the efficacy of hand sanitizers 

 

Figure 5. shows that participants who have practiced making and testing hand 

sanitizers are evaluated individually for the skills test. The results of the skills test are in 

Table 4. 

Table 4. Results of the evaluation of the skills assessment (N = 61) 

No Skills 
Score (%) 

True False 

 Making hand sanitizer   

1 Preparing tools and materials 61 (100%) 0 (0%) 

2 Measuring volume 52 (85,24%) 9 (14,75%) 

2 Homogenizing the bass 50  (81,96%) 11 (18,03%) 

3 Mixing all ingredients properly 58 (95,08%) 3 (4,91%) 

 Test antibacterial efficacy   

4 Swabbing of the hand 61 (100%) 0 (0%) 

5 Streak plate  61 (100%) 0 (0%) 

6 Aseptic procedure 49 (80,32%) 12 (19,67%) 

 

Based on Table 4, it can be seen that the indicators of hand sanitizer-making skills 

include preparation of tools and materials, measurement of materials, and mixing of all 

materials. In contrast, antibacterial efficacy testing skills focus more on the ability to swab 

from the hand to the bacterial growth medium in a sterile manner. The average percentage 

of participant skills in making hand sanitizers was 90.57%, while efficacy testing skills were 
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93.44%. The efficacy test of the hand sanitizers that have been made by CSA participants on 

the number of bacteria (CFU/cm3) can be seen in Table 5. 

 

Table 5. Number of bacterial colonies on the hand before and after washing hands with 
hand sanitizer 

Sample 
Number of bacterial 
colonies (CFU/cm3) Difference (X-Y) Percentage decrease (%) 

Before (X) After (Y) 

1 245 0 245 100 

2 45 0 45 100 

3 58 2 56 96,55 

4 435 1 434 99,77 

5 541 0 541 100 

6 20,5 0 20,5 100 

7 18,5 5 18,5 13,5 

8 37 0 37 100 

9 24 7 17 70,83 

10 15 6 9 60 

11 20 0 20 100 

12 25 0 25 100 

13 23 0 23 100 

14 33 2 33 100 

15 36 5 31 86,11 

Average 105,06 3,5 10,67 88,45 

 

 

 

 

 

 

Figure 6.  Results of the efficacy test of the number of bacteria before and after washing 
hands using hand sanitizer 

 

Based on Table 5, it can be seen that the average number of bacterial colonies on the 

palms of 15 vocational high school students before washing their hands was 105.6 CFU/cm3; 

after washing their hands for 30 seconds using hand sanitizer, there was a decrease in the 

number of bacterial colonies on the same student samples by 3.5 CFU/cm3 or a decrease in 

the number of bacteria by 88.45%. The use of hand sanitizer products by participants 

sebelum Sesudah  sebelum sebelum sebelum 
sebelum Sesudah  Sesudah  Sesudah  Sesudah  
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effectively inhibited and killed bacteria, as indicated by the reduced number of bacterial 

colonies on the palms of the hands. This effectiveness is due to the active ingredients in 

hand sanitizers that function as antibacterials, such as 96% alcohol, lime, and sweet orange 

essential oils (Artanti et al., 2024). The results of this CSA product were also tested for 

inhibition against E. coli and S. aureus bacteria, as seen in Table 6 and Figure 7. 

 

Table 6. Results of the antibacterial activity test of hand sanitizer products 

Treatment 
Inhibition zone diameter(mm) 

S. aureus E.coli 

Base  0 0 

Hand sanitizer 29,5 12 

 

Table 6. shows that administering orange essential oil hand sanitizer can inhibit S. 

aureus bacteria with an inhibition zone diameter of 29.5 mm, while E. coli has a diameter of 

12 mm. Figure 4 describes the bacterial growth inhibition zone. 

 

 

 

 

 

 

Figure 7. Inhibition zone diameter. A . S. aureus. B E. coli 

 

Based on table 6. and figure 7. The ability of hand sanitizer in this CSA is better in 

inhibiting S. aureus bacteria than E. coli. According to Perwitasari et al. (2023), essential oils 

are generally a group of monoterpenes that can disrupt the integrity and function of cell 

membranes, change membrane potential, cause cytoplasmic damage, and inhibit the 

respiratory chain in both gram-negative and positive bacteria. However, gram-positive 

bacteria are more sensitive to the administration of essential oils than gram-negative 

bacteria. According to Anindita et al. (2024) ), the sensitivity of gram-positive bacteria is 

because these bacteria do not have an outer membrane that directly protects the cell wallAs 

A B 
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a result, an antibacterial compound such as essential oils can easily destroy the cell wall and 

cytoplasm, which results in cytoplasmic leakage. This contrasts with gram-negative bacteria, 

which have an outer membrane that protects the cell wall. The presence of an outer 

membrane in the form of phospholipids can be a barrier to the entry of many antibiotic and 

antibacterial molecules. In addition, the presence of enzymes in the periplasmic space of 

gram-negative bacteria is thought to be able to break down antibacterial molecules such as 

essential oils. 

This community service activity has limitations, including that it is only carried out in 

one school, product commercialization activities have not been carried out, and product 

stability tests have not been carried out. However, it has advantages, including training, 

evaluation of CSA participant skills tests, and testing products for antibacterial efficacy. 

 

Conclusion 

Implementing this community service activity began with providing material on clean 

and healthy living behavior (CHLB). It continued with training on making and testing the 

efficacy of hand sanitizer products. This activity was carried out for 2 days and was attended 

by 61 Al-Muhtadin Vocational School students majoring in Pharmacy. The paired t-test 

results showed that the calculated t-value was smaller than the t-table (-4.952 <-2.013), or 

there was a significant difference in the average value of knowledge about CHLB and making 

hand sanitizers between before and after being given the material. The practical exam 

evaluation showed that all respondents were skilled in making and testing hand sanitizer 

products, as indicated by the average percentage score of participant skills in making hand 

sanitizers of 90.57%, while the efficacy testing skills were 93.44%. Based on the antibacterial 

efficacy test of hand sanitizer products by respondents, it was shown to inhibit and kill 

bacteria on the hands. 
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