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ABSTRACT

Household waste in the form of organic materials,
including vegetable waste and fruit peels that are
considered garbage, can be converted into the eco
enzyme, a multipurpose liquid. The PKM activity
aims to train and provide examples to Pastors and
Gospel Teachers in District 5 Region I to make eco
enzymes from vegetable waste and fruit peels as
liquid organic fertilizer for vegetable plants. The
problems faced include the community not
knowing how to make and the benefits of the eco
enzyme (EE) from fruit peel waste and vegetable
waste. The solution to this problem is through
counseling and training in EE-making technology.
The results of the PKM activities that have been
carried out show that the Pastors and Gospel
Teachers in District 5 Region I are very enthusiastic
about participating in all PKM activities provided.
Pastors and Gospel Teachers in District 5 Region I
can make the eco enzyme.
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INTRODUCTION

Family is an important part of supporting food security. Food security can
be done by all families, namely by utilizing the yard. The yard is utilized for
planting various plants such as vegetables, fruits, medicinal plants, and
ornamental plants. Utilizing the yard will reduce family shopping expenses
(Kementerian RI, 2018). Plants planted in the yard need nutritional intake, such
as fertilizer. Chemical fertilizer is used for plants. The community is less aware
of the dangers of continuously using chemical fertilizers given to plants. This
chemical fertilizer is applied continuously and done excessively, so using
chemical fertilizers can have an impact that damages the fertility of the soil itself
and does not make it fertile. Chemical fertilizers can speed up the planting
period because the soil can absorb their nutrient content directly. However, they
will have a negative impact in the long term. Plants cannot absorb 100% of
chemical fertilizers, and there are always leftovers. When exposed to water, the
remains of chemical fertilizers left in the soil will bind the soil like glue/cement,
and after drying, the soil will stick to each other (not loose) and hard (Titiaryanti
et al., 2022). The use of organic fertilizers can replace the provision of chemical
fertilizers. Organic fertilizers that can be utilized are eco enzymes.

Eco enzymes are produced from processed organic waste such as
vegetable and fruit peels and are a solution to reducing household waste
(Rosnina et al., 2022). Of the total waste produced by organic waste, 80% of which
is only considered residual waste that has no economic value (Budiyanto et al.,
2022). If appropriately managed, processing organic waste from vegetable and
fruit peel waste will have economic value, namely producing eco enzymes and
being used in the agricultural sector as liquid organic fertilizer and plant
pesticides (Hasanah, 2021). The fermentation process of natural ingredients,
such as plant proteins, minerals, and hormones, are enzymes produced by eco
enzymes (Sari et al., 2020). The result of the fermentation of organic waste is
vegetable and fruit peels, Sugar (palm sugar, brown sugar, or cane sugar), and
water (Imron, 2020). The color is dark brown and has a strong sweet and sour
smell (a typical fermentation smell). The sour smell is obtained from vegetable
scraps and fruit skins (Win, 2011).

Eco enzyme is waste management that provides many benefits in a
sustainable agricultural development system (Muliarta & Darmawan, 2021). The
eco enzyme the functions as a floor-cleaningfloor-cleaning fluid, vegetable and
fruit cleaner, insect repellent,, and plant fertilizer. The eco enzyme also functions
as a disinfectant because it contains alcohol and acetic acid (Saprayogi et al.,
2022). Eco enzymes are fertilizers and environmental preservers; they neutralize
various pollutants that pollute the environment and act as water purifiers
(Rochyani et al., 2020). Eco enzyme is also a hand sanitizer because of its
antibacterial properties (Alkadri & Asmara, 2020). Different raw materials will
certainly have different effects on the conversion results. The greater the
bioactive compound concentration, the more it will inhibit bacterial growth
(Surtina et al., 2020). One of the fruit skins that produce eco enzymes is pineapple
skin. Pineapple skin is an agricultural waste that is rich in bioactive compounds
such as flavonoids, alkaloids, tannins, saponins (Ramadani et al., 2022), phenolic,
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and terpenoid (Namrata, Sharma & Sharma, 2017). Pineapple skin can even be
made into nata de pina (Sutanto, 2012), Luka (Chalchisa & Dereje, 2021),
bioethanol (Tropea et al., 2014), and eco enzyme (Ramadani et al., 2019). Eco
enzymes can be made with a ratio of 1:3:10, namely 1 part sugar, three parts fruit
or vegetable waste, 10 parts water, and fermented for 3 months (Arifin et al.,
2009). The eco enzyme requires media the size of a refillable water bottle so that
it can save processing space and can be applied at home. Used mineral water
bottles that are no longer used can be used as eco-enzyme fermentation tanks
(Nasihin et al., 2022). Organic acids are an important key in determining acidity.
The higher the organic acid content, the lower the pH value. Eco enzyme, with a
low pH value, results from high organic acid content such as acetic or citric acid
(Etienne et al., 2013).

Activity Objectives

Referring to the problem, the aim of the activity is:

1. The form of implementation of the Dharma of Community Service as part of
the Tridharma of Higher Education.

2. Concern and empathy for the community's problems regarding the large
amount of organic waste (vegetable waste and fruit peels) that is not utilized.
It is hoped that the community can process kitchen waste through product
diversification, namely eco enzymes.

Benefits Of Activities
Empowering communities by using kitchen waste as organic materials

through product processing diversification is expected to provide
understanding and also skills to the community, which will have an impact on
increasing knowledge in terms of the function and exemplary role of increasing
the value of functions and benefits through product processing diversification,
namely:

1. Environmental sustainability at the community service location because
kitchen waste, namely vegetables and fruit peels, is processed into organic
materials.

2. The community receives complete information about diversifying processed
kitchen waste products, namely vegetables and fruit peels, into organic
materials.

3. Academics are expected to conduct research after this community service by
utilizing kitchen waste, namely vegetables and fruit peels, which are often
found in residential areas.

IMPLEMENTATION AND METHODS

Community service activities are conducted through counseling, training,
and mentoring to make eco enzymes. The target of this activity is pastors and
gospel teachers in District 5, Region L.
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RESULTS AND DISCUSSION

Counseling on the use of household waste to make eco enzymes.
Counseling on using household waste to make eco enzymes has been carried out
to pastors and gospel teachers in District 5 Region I.

ecoenzymes

Counseling on the use of household waste to make eco enzymes.
Counseling on using household waste to make eco enzymes has been carried out
to pastors and gospel teachers in District 5 Region I. The implementing personnel
present were the head of the PKM committee, all PKM members, and 10 students.
The activity began with an opening and continued with counseling by the PKM
Team. And continued with a joint discussion. All participants were enthusiastic
about the counseling activity, as evidenced by the many questions submitted.
Results (activity output): Participants know the PKM activity in making eco
enzymes. The tools and materials used in the eco enzyme-making training are: 2
10 liter fermentation containers, buckets, filters, stirrers, digital scales, knives,
duct tape, brown sugar/molasses, waste in the form of vegetable and fruit peel
waste, and water. The beginning of the activity was counseling on the utilization
of household waste from fruit and vegetable peels, followed by training on
making eco enzymes. Eco enzymes are multipurpose natural liquids resulting
from fermentation from fruit/vegetable waste (fruit peels, fresh vegetable
pieces), Sugar (brown sugar or molasses,) and water. The training activities were
carried out in District 5 Region I. How to make eco enzyme: (1) The container is
cleaned from soap residue or chemicals. (2). A maximum of 60% of the container
volume is added (10 parts). (3). Sugar is added according to the measurements,
which is 10% of the weight of the water (1 part). (4). The remaining pieces of fruit
and vegetables are added, which is 30% of the weight of the water (3 parts), then
stir until well mixed. (5). The container is tightly closed and fermented until
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harvest for 3 months. Label the date of manufacture and the date of harvest. The
location is not exposed to direct sunlight.

o,
Figure 2. Participant practice in utilizing organic waste into ecoenzymes.

The harvesting of eco enzymes is done by filtering. The harvested eco
enzymes are packed in glass or plastic bottles with tight lids and given stickers.
The eco enzyme should be packed in small bottles for practicality and quality
control. A suitable eco enzyme meets the requirements of pH below 4.0 and has
a fresh sour aroma typical of fermentation. The dregs from the remaining eco
enzyme that is harvested can be used for organic plant fertilizer (not for potted
plants). Cleaning the toilet drain: The pulp is blended finely and poured into the
toilet at night. Car freshener: The pulp is dried and put into a small cloth bag. If
fermentation goes well, it will smell like alcohol after 1 month and like fresh
vinegar after 2 months. A layer of fungus and a jelly-like layer (mama enzyme)
will appear in the fermentation solution, which is normal. This delicate white
fungus can be used as a high-quality face mask. Mama enzyme can be used as a
face mask, wound dressing, and fever reducer.

Figure 3. Photo of community service activities
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With gratitude, the community service activity Utilization of Organic
Waste into Eco Enzymes that are Beneficial for Plants has been completed for
pastors and gospel teachers in District 5 Region 1. Hopefully all the efforts and
contributions that we have given can bring real benefits to the community.
Thank you for the participation and spirit of togetherness of all parties involved.

CONCLUSIONS AND RECOMMENDATIONS

The training participants, consisting of pastors and gospel teachers of
District 5 Region I, were very enthusiastic about following all the PKM activities
provided. The training participants were able to make eco enzymes.
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