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ABSTRACT

Indonesia is the third largest coffee producer. Coffee production results in potential waste that is not utilised. This
article aims to describe the development of using coffee waste from coffee skin, coffee grounds and unsold coffee. The
method used in writing this article is by searching for 50 scientific articles, then analysing descriptively quantitatively
regarding the utilization of coffee waste in Indonesia. The scientific articles were collected from 2017 to 2024. The
collection of scientific articles produced a picture that Indonesia has experienced an increase in research in
processing coffee waste starting in 2022. This is in line with the empowerment of the community in providing
knowledge for processing coffee waste. In general, the utilization of coffee waste can be in the form of: food
ingredients, renewable energy, fertilizers or pesticides (agriculture), cosmetic or soap ingredients, animal feed,
biotechnology and other non-food ingredient.
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1. INTRODUCTION

Indonesia is one of the world's top ten coffee-producing countries and produced around 711.3 tons per year from
2015 to 2020 [1]. In terms of quality, Indonesia is ranked third in the world with export destinations to developed
countries, such as the USA, Japan, Germany, and other countries [2]. Almost all areas in Indonesia can be planted with
different types of coffee and produce different qualities. This is what makes Indonesia one of the best coffee havens
in the world.

The potential for waste produced from coffee production is a threat. Because the part of the coffee plant that is
utilized is coffee beans, while other parts of the coffee plant are not utilized or will become waste. The coffee-making
process usually produces 65% ready-to-roast coffee beans and 35% coffee skin waste [3]. In addition, the quality of
coffee beans that are not suitable for sale becomes additional waste in the production process. After becoming coffee
and finishing brewing, coffee grounds become waste afterward. So coffee waste can be in the form of coffee skin
waste, low-quality coffee, and coffee grounds.

Coffee waste is very dangerous to the environment and must be processed so that it does not endanger health. This
is because coffee waste contains toxic chemicals such as alkaloids, tannins, and polyphenolics, making the
decomposition process of organic material biologically difficult. Research activities and their application in the
community have been carried out to utilize optimal coffee waste. Researchers in Indonesia are still developing the
utilization of this coffee waste. The techniques used in processing coffee waste by the community are still carried out
with a simple process. Therefore, this article aims to provide knowledge and information related to the utilization that
has been carried out in Indonesia to increase the added value of coffee waste so that it can be a solution for the
utilization of coffee waste.
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2. METHOD

This article was written using 50 national journals and proceedings consisting of research articles and community
service. The selection of articles was done randomly on the search engine www.scholar.google.com with a journal
publication period of 2016-2024. Then sorted based on the type of coffee waste, namely coffee skin, dregs and
unmarketed coffee. The method used in writing this journal is quantitative descriptive, comparing one article with
another.

3. RESULT AND DISCUSSION

3.1 Development of Coffee Waste Utilization

From 2016 to 2024, research has been conducted with the output of 24 scientific articles and 26 community service
articles. This illustrates that the development of coffee waste processing in Indonesia is accompanied by
implementation in the community for appropriate solutions. There has been an increase in research and
implementation of coffee waste processing starting from community service in 2022. This can be seen from the
number of articles in that year which reached 10 articles.
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Chart — 1 : Bar Chart of Number of Coffee Waste Processing Articles from 2016-2017

The most processed or utilized source of coffee waste is from coffee skin or pulp. When compared to the article
source, around 73.08% of coffee waste utilization comes from coffee skin, 25% from coffee grounds, and the
remaining 1.92% from unsold coffee. The proportion of coffee skin ranges from 40-45% of coffee processing, or one
kilogram of coffee beans produces one kilogram of coffee skin waste [4], [5].

3.2. Coffee Waste Utilization Products
Coffee waste utilization is often done by producing several products with high added value or used for coffee
plantations. The final product of coffee waste utilization is in the form of food ingredients, renewable energy,
fertilizers or pesticides (agriculture), cosmetic or soap ingredients, animal feed, biotechnology, and other non-food
ingredients. This scientific article investigation proves that the utilization of coffee waste is only limited to the
household scale. In addition, the final product of this waste utilization is mostly used as fertilizer, compost or pesticide.
Table — 1 : Utilization of Coffee Waste in Several Regions

No Waste Utilization Product Sources
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(6], [71. [81, [, [10], [11], [12],

1 Food Cascara tea, Probiotics drink, bread flour [13], [14], [15], [16], [17]

[11], [18], [19], [20], [21], [22],

2 Renewable Energy Briket, Bioethanol, Biopellet [23]

(8], [11], [12], [14], [24], [25],

Fertilizer / Compost / [26], [27], [28], [29], [30], [31],

3 Pesticide Fertilizer (Liquid / solid), Pesticide [32], [33], [34], [35], [36], [37].
[38], [39], [40], [41]
4 Soap Soap [42], [43], [44]
Animal feed Animal feed [8], [14], [45], [46]
6  Biotechnology Ekoenzim [8], [47], [48]
7 Non-Food (etc) Incense, Candles, Paper and cloth dyes, doll Ell,],[?]éz[]ls]' [33]. (491. [0];

The product of making compost or fertilizer from basic materials from coffee skin waste is easier to do. The use
of simple technology is one of the reasons for this processing. The use of facilities and technology that are not simple
for processing coffee waste is done to make biotechnology products.

3.2.1. Food

The product produced from coffee skin waste is cascara tea. This product is most widely socialized in communities
around coffee plantations because the raw materials are abundant and have not been utilized properly. Cascara tea is
popular in Yemen and Ethiopia and is sold in bulk[15]. According to research conducted by Carpenter, cascara tea
has a sweet taste and smell similar to herbal drinks with smells like roses, tamarind, or cherries [53].
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Fig — 2 : Cascara Tea (Source : Carpenter 2015)

In addition to cascara tea, coffee skin waste is processed into sweet drinks with the addition of orange or lemon
and also probiotic drinks. The active ingredients contained in coffee skin are tannin 1.8-8.56%, pectin 6.5%, caffeine
1.3%, chlorogenic acid 2.6%, caffeic acid 1.6%, in addition it contains Cyanidin 3-glycoside, delphinidin 3-glycoside,
total anthocyanin 43% (cyanidin, pelargonidin 3-glycoside and delphinidin [16]. Processing probiotic drinks by
mixing coffee skin with selected fruit juice plus ice. This probiotic drink is an alternative to the currently popular
drink, namely kombucha. Where Kombucha is a fermented tea drink containing sugar and a consortium of
microorganisms from the acetic acid bacteria group, namely Komagataebacter xylinus (Acetobacter xylinum) and
Saccharomyces sp yeast [54]

3.2.2. Renewable Energy
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The use of coffee skin and coffee grounds can be used as basic materials for making biopellets or briquettes.
With low water content, low sulfur content, and high heat content, coffee skin is an ideal biomass for renewable
energy use. The pyrolysis method can be used by utilizing coffee fruit skin waste into biomass products in the form
of biogas and bio-briquettes[23]. Meanwhile, biopellets are produced using the biomass compression process
method. The results of research conducted by Meriatna in making biopellets, the greater the percentage of adhesive
mixed with coffee grounds powder, the higher the percentage of water content, and vice versa [21].

Fig — 3 : Briquettes and Biopellets from Coffee Husk

Bioethanol is one of the bioenergy used as a substitute for gasoline and is environmentally friendly. Making
bioethanol from coffee skin waste involves several stages: hydrolysis, fermentation, filtration, distillation, and drying.
The coffee skin is dried in direct sunlight for two days and ground using a blender before the hydrolysis stage. Research
conducted by Retanubun, showed that Arabica coffee skin produces ethanol with a content of 65% in the third
distillation with an initial volume of 2,000 ml of Arabica coffee skin waste [20].

The application of coffee waste utilization as renewable energy in the community is still limited, especially for the
manufacture of biopellets or briquettes. It is necessary to provide understanding and assistance to the community so
that the community can produce independently as done by the community service team from the university [19].

3.2.3. Fertilizer, Compost or Pesticide

Coffee skin waste and coffee grounds are considered useless waste and are usually thrown away in the global
coffee industry. However, in sustainable agriculture, this waste can be turned into a very valuable resource. Making
compost from coffee skin produces organic C which is used by plants in growth. The organic C content in coffee skin
waste was obtained at 45.22% [41]. In addition to making compost, processed products from coffee waste are in the
form of liquid organic fertilizer (POC) which comes from the fermentation of coffee skin and coffee grounds. In the
study by Frasty, fermented coffee skin liquid organic fertilizer had a significant positive effect on the growth and
vegetative development of robusta coffee seedlings [28].

The stages of making compost from coffee waste are as follows:

* Fermentation of coffee fruit skin using EM4 solution. This EM4 solution contains fermentation
microorganisms. The number of fermentation microorganisms in EM4 is very large, with around 80 genera.

¢ Of the many microorganisms, there are five main groups that are the main components, namely photosynthetic
bacteria, lactobacillus sp, streptomyces sp, and yeast.

e After the process takes place, the temperature in the tarpaulin rises to approximately 50 Celsius, but after that
the temperature will drop again.

¢ Every 2 weeks the material is turned over and if it turns out to be too dry, watering is carried out.

The use of chemical pesticides has negative impacts on human health and the environment. Therefore, finding safer
and more environmentally friendly alternatives, such as botanical pesticides, is very important. One source of raw
materials that can be used to make botanical pesticides is coffee skin waste produced from the coffee bean processing
process. Research shows that this waste contains active compounds that can be used to combat plant pests and diseases
[32].

3.2.4. Soap

The use of coffee grounds to make a traditional bar or liquid soap can be done because of its caffeine, organic
acid, mineral, and antioxidant content which is good for smoothing, moisturizing, and protecting the skin from free
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radicals. Coffee grounds contain carbon, nitrogen, lipophilic compounds, ethanol, alkaloids, polyphenol compounds,
tannins, polysaccharides, and chlorogenic acid [42]. Making soap from coffee waste has been carried out in several
places, either still in the form of counseling or has entered the household production level.

@COFFEEFORBODY

Figure 4. Commercial Soap Made from Coffee Waste (Source : Liputan 6, 2019)

3.2.5. Animal Feed

Coffee skin waste still contains nutrients needed by livestock, such as 8.6—9.5% crude protein, 18.17% crude fiber,
and 1.97% fat. It also contains calcium and phosphorus needed by livestock [8], [46]. This coffee skin waste is an
additional ingredient in making animal feed. Several research results show that the addition of coffee skin waste helps
increase the weight of broiler chickens . Meanwhile, for the fisheries sector, the addition of coffee waste can cause
losses to no impact[45].

3.2.6. Biotechnology

Coffee skin contains macronutrients of carbohydrates, proteins, lipids, and fibers which can be a medium for
microbial growth or in other words, coffee skin can become an ecoenzyme. Microbes produce various compounds,
enzymes, and secondary metabolites during the fermentation process. Ecoenzyme applications can be used in many
ways, such as fertilizers, pesticides, disinfectants, soaps, and shampoos. The results of the study by Kamila, the
ecoenzyme from coffee skin has the characteristics of dark brown color and sour aroma, tannin content reaches 10.05%
and saponin [48]. The highest total phenol compound occurred in the 2nd month, which was 169.89 + 6.58 ppm and
decreased in the following month. Antibacterial activity in coffee skin eco-enzymes showed a decrease with increasing
fermentation time. The largest inhibition zone was formed in the 2nd month, which was 14.43 + 2.71 mm against E.
coli and 15.33 £+ 0.58 mm against S. aureus. This value is included in the category of strong inhibitory effects.

3.2.7. Other Non-Food

Other uses of coffee waste in the form of dregs, skin, and unsold coffee are as basic materials for making natural
dyes for paper and cloth (batik), incense, dolls, and building composite materials or other crafts. Concrete composite
materials are used because they are expected to change the initial binding of concrete. The high CaO content in coffee
skin will cause the calcium hydroxide compound (Ca(OH)2) to increase and be released by cement when the cement
reacts with water. As a result, Ca(OH)2 will not form calcium silicate hydrate (CHS), a solid compound that is not
easily soluble in water, which will fill the pores of the concrete and cause traction.

Fig — 4 : Coffee Waste Becomes Incense
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(Source: Sumadewi & Puspaningrum, 2020).

4. CONCLUSIONS

Coffee waste from coffee skin, coffee grounds and unsold coffee can be made into products that have higher selling
value, such as drinks, biotechnology products or other non-food products. However, the most widely used by the
community is limited to making fertilizer or compost. In general, the use of coffee waste can be in the form of: food
ingredients, renewable energy, fertilizers or pesticides (agriculture), cosmetic or soap ingredients, animal feed,
biotechnology and other non-food ingredients.
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