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ABSTRACT
The empowerment of the community in Tunggularum, Wonokerto, aims to m
optimize lemongrass (Cymbopogon citratus) cultivation into essential oil
products through community-based training and practical skills development. Chegktor
Lemongrass is widely cultivated in the area but is underutilized due to limited
knowledge of its potential economic value, particularly in essential oil
production. This community service project focused on addressing this gap KEYWORDS
through two primary activities: a socialization session on the essential oil Community empowerment
distillation process and hands-on training in the operation of distillation Distillation
equipment. The project involved 20-25 local participants, predominantly Essential ol
women, who attended both the theoretical and practical sessions. The results Lemongrass
showed significant improvements in the participants' knowledge and skills. Tunggularum
Over 70% of participants reported feeling more capable of managing the local Wonokerto
lemongrass resources and demonstrated an enhanced understanding of the
distillation process. The training also fostered new skills in operating distillation
equipment, which further encouraged the participants to explore the business
potential of lemongrass essential oil production.

This is an open-access article under the CC-BY-SA license

1. Introduction

In 2023, the agricultural sector contributed 12.53% to the total Gross Domestic Product (GDP),
ranking third after the manufacturing sector (18.67%) and trade (12.94%). This figure shows a slight
increase from the previous year's percentage (12.40%) [1]. Of this percentage, 1.44% is attributed to
horticultural agriculture, including lemongrass cultivation. Agriculture in Indonesia, as one of the largest
sectors, is widespread throughout various regions [2]. One of the agricultural areas is the Special Region
of Yogyakarta, specifically in Kalurahan Wonokerto, Kapanewon Turi, Sleman Regency. The majority of
the Padukuhan Tunggularum community engages in farming and gardening staple crops such as rice and
corn. Additionally, many farmers also cultivate horticultural plants such as lemongtrass (Cymbopogon citratus)
in their yards or vacant lots [3]—[5], although it is not yet extensively maintained [6]. Cymbopogon citratus, or
culinary lemongrass, can grow in nearly all regions of Indonesia |7], from lowlands to highlands, in various
types of soil and climates, and can thrive with minimal care [8], [9]. Conversely, Indonesia was a major
exporter of lemongrass essential oil before World War 1I, but now China is the leading producer [10],
[11]. Global demand for lemongrass essential oil has been increasing year by year, yet Indonesia meets
only about 10% of this demand. Therefore, initiating essential oil distillation industries is crucial [12]—[15].

Based on discussions with a member of the Kalurahan Wonokerto government, lemongrass is
considered the most promising agricultural commodity for cultivation in the Wonokerto area [106], [17].
Efforts to add economic value to lemongrass include distilling it into essential oil. A random survey
following this discussion was conducted with several residents of Kelurahan Wonokerto, coordinated by
Padukuhan Tunggularum as show in Fig. 1. The survey results, shown in Fig. 2 and Fig. 3, reveal that
residents' knowledge of lemongrass derivative products is limited to culinary uses and herbal drinks, while
their understanding of the essential oil distillation process remains minimal.
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Fig. 1. Discussion photo with Kalurahan Wonokerto government member
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Fig. 2. Survey results on knowledge of lemongrass derivative products
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Fig. 3. Survey results on understanding related to the distillation of essential oils

2. Method

The community service in Padukuhan Tunggularum, Kalurahan Wonokerto, aimed at optimizing
lemongrass cultivation into essential oil products, involved two activities. The first activity was the
socialization of lemongrass essential oil distillation, and the second was a distillation training workshop.
Both activities took place in Padukuhan Tunggularum and were attended by approximately 20-25
residents. The supervising lecturers for these activities were Dr. Nurul Hidayah, S.Si.,, and Dr. Aprilia
Fitriani, S.TP., M.Sc. from the Food Technology Program, Ahmad Dahlan University, as well as Haris
Imam Karim Fathurrahman, S.Pd., M.Sc., and Liya Yusrina Sabila, S.T., M.T. from the Electrical
Engineering Program, Ahmad Dahlan University. Five students from the Food Technology Program (Lin
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Maesyarotul Himmah, Kayladinda Zahra Kaulika, Dhamar Faturrochman, Ananda Prastika Anggara, and
Arya Saksena) and one student from the Electrical Engineering Program (Ahmad Fauzi) were involved
and assisted in the community service activities in Padukuhan Tunggularum.

3. Results and Discussion

The community service team, led by Dr. Nurul Hidayah, S.Si., conducted an initial meeting in
Padukuhan Tunggularum. During this meeting, representatives from the Tunggularum community
included Mr. Kristanto as the Head of Padukuhan and Mrs. Ningrum as the KWT (Women Farmer
Group) Leader, as shown in Fig. 4. Key points from the meeting included: 1) Padukuhan Tunggularum
as a partner presenting the empowerment needs of the Tunggularum community, with essential oil
distillation as the primary option; 2) the service team presenting programs in both socialization and
practical forms related to lemongrass distillation into essential oil; and 3) scheduling the activities in
Padukuhan Tunggularum.

Fig. 4. Documentation of the service team meeting with the partner

A small-scale industrial distillation unit with a capacity of 10 kg was purchased from CV. Aneka
Medica. The equipment was delivered directly to Ahmad Dahlan University Campus 4 by the supplier in
good condition. The appearance of the distillation equipment is shown in Fig. 5.
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Fig. 5. Assembly of essential oil distillation equipment by the supplier

Before the equipment was handed over to the partner, the lecturers and students conducted two trial
runs in the Food Engineering Laboratory on the second floor of the UAD Campus 4 Laboratory Building.
The trials aimed to ensure that the distillation unit functioned propetly. The distillation trials used 7 kg of
culinary lemongrass as the sample. Documentation of the trial is shown in Fig. 6.
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Fig. 6. Documentation of distillation equipment trial (left); appearance of the distillation equipment (right)

The brief procedure for lemongrass distillation is as follows: 7 kg of lemongrass is placed in part A,
part B (boiler) is filled halfway with water, part C (condenser) is filled with water and its pump. The boiler
is heated using a gas stove until the temperature indicator reaches 100 °C. The distillation process lasts 5-
6 hours. The distillate (distilled product) is collected using an Erlenmeyer flask, showing two layers: the
upper layer is essential oil and the lower layer is water. The lemongrass essential oil is separated using a
separating funnel and collected in a glass beaker (I'ig. 7). For storage, the essential oil is transferred into
dark glass containers [18]—[20].

Fig. 7. Results of distillation equipment trial using culinary lemongrass sample

After ensuring the equipment worked propetly, it was cleaned post-trial and then handed over to
Padukuhan Tunggularum as a partner. The handover of the equipment was conducted directly by the
team to the partner, represented by Mr. Kristanto as the Head of Padukuhan and Mrs. Ningrum as the
KWT Leader. Documentation of the handover is shown in Fig. 8.
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Fig. 8. Documentation of equipment handover from the team to the partner
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On Thursday, August 29, 2024, at Mr. Kristanto's residence, the socialization of culinary lemongtass
distillation using the distillation unit was held. This event was attended by the team of lecturers, students,
and 25 participants from Padukuhan Tunggularum, all of whom were women (Fig. 9). During the event,
Dr. Nurul Hidayah, S.Si. presented the material for approximately 1 hour, followed by a Q&A session. At
the end of the socialization session, participants were required to complete a questionnaire prepared by
the team of lecturers, consisting of 13 questions. There were 7 questions related to empowerment aspects
and 6 questions related to knowledge aspects.

Fig. 9. Documentation of socialization activity on culinary lemongrass distillation using the distillation unit, presentation
(top); group photo (bottom)

Based on the data analysis of the questionnaire results from the lemongrass distillation socialization
activity, four graphs interpret the empowerment and knowledge of residents following the socialization
activity. Fig. 10 shows that the majority of participants had adequate knowledge about the lemongrass
distillation process into essential oil.

= Highly insufficient = Insufficient

Sufficient Highly sufficient

Fig. 10. Results of questionnaire data on knowledge adequacy regarding lemongrass distillation after the socialization
activity

This finding is supported by the graph displayed in Fig. 13. Fig. 13 indicates how well participants
answered knowledge-related questions correctly. All participants answered almost all questions correctly,
with only one question about the function of the condenser in the distillation unit being answered
incorrectly by most participants.

Based on the data analysis shown in Fig. 11, more than 50% of participants felt slightly capable of
managing lemongrass into essential oil. This indicates that the socialization activity had a positive impact
on diversifying lemongrass products, which were previously only used as culinary ingredients and herbal
drinks.
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Fig. 11. Results of questionnaire data on participants' capability to manage local resources (e.g., lemongrass) after the
socialization activity

Not only did it promote product diversification, but patticipants' mindset about the business potential
of lemongrass distillation also began to develop after the socialization (Fig. 12).
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= No change = Slight change
= Considerable change = Significant change

Fig. 12. Results of questionnaire data on the change in participants' mindset regarding business potential of
lemongrass distillation after the socialization activity
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Fig. 13. Results of participants' responses to questions related to lemongrass essential oil distillation process material

Following the socialization, the distillation training for lemongrass into essential oil was conducted on
September 2, 2024, in Padukuhan Tunggularum. The training was attended by 24 Tunggularum residents,
all women. Participants in both the socialization and training were primarily farmers and housewives.
After the lemongrass distillation practice, the team of lecturers prepared a questionnaire that participants
were required to complete. Documentation of the training activity is shown in Fig. 14.
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Fig. 14. Documentation of Lemongrass Distillation Training Using the Distillation Unit, Practice (top); Group Photo
(bottom)

Based on the graph displayed in Fig. 15, 71% of participants had a slight level of skill in operating the
distillation unit, while 29% reported having substantial skills in operating the unit. This indicates that the
training provided new skills that participants might not have had before. The training reinforced residents'
knowledge of lemongrass distillation, which was previously obtained only through the socialization
material. During the training, participants engaged in each step of the lemongrass distillation process.

= No new skills = Few new skills
= Many new skills Very many new skills

Fig. 15. Results of questionnaire data on the level of skills acquired by participants in operating the lemongrass
distillation unit after the training activity

The graph in Fig. 16 shows that the majority of participants answered review questions related to
lemongrass distillation correctly. Interestingly, for question 5, neatly all participants answered incorrectly.
This question related to post-distillation handling of essential oil, which provides valuable feedback for
the sustainability of future community service programs
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Fig. 16. Results of participants' responses to questions related to the essential oil distillation training material
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4. Conclusion

The community service initiative in Padukuhan Tunggularum, Kalurahan Wonokerto, aimed at
enhancing the local cultivation of lemongrass and optimizing its conversion into essential oil, successtully
achieved several key objectives. The activities, which included socialization and training on essential oil
distillation, demonstrated a notable impact on the participants' knowledge and skills: 1) Knowledge
Improvement: The socialization session effectively increased participants' awatreness of the lemongrass
essential oil distillation process. Most participants showed adequate understanding of the distillation
process, although there were some gaps in knowledge about specific components, such as the function
of the condenser. The training reinforced this knowledge, enabling participants to handle the distillation
equipment more proficiently. 2) Skill Development: The practical training provided participants with new
skills in operating the distillation unit. A significant portion of the participants reported gaining substantial
new skills, which indicates the training's effectiveness in building practical competencies. 3)
Empowerment and Economic Potential: The activities positively influenced participants' perceptions of
their ability to manage local resources, like lemongrass, for essential oil production. There was also a
marked shift in participants' mindset regarding the business potential of lemongrass distillation, suggesting
increased interest in product diversification and economic opportunities.
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