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Prevention of environmental damage can be done by
recycling household waste both organic and inorganic. One
of them is by making eco-enzymes made from banana peel
waste which is found in the environment. This study aims to
determine the level of respondents' preferences based on
organoleptic test variables. This research method is an
experiment that includes making eco-enzymes, and
organoleptic tests consisting of aroma, color, and texture
variables. Data analysis was carried out in a qualitative
descriptive way by looking at the level of respondents’ liking.
The results showed that the average respondent chose a
brown color with a percentage of 90%, yellow with 7%, and
colorless with 3%. For the aroma, variable respondents
chose sour odor 70% and other aromas 30%. While the
texture of all respondents chose the composition of liquid eco-
enzyme. This study concludes that the use of banana peel as
the basic ingredient for making eco-enzyme affects the
respondents' level of liking. Eco-enzyme can be used as a
natural fertilizer for plant growth and can reduce household
waste.

INTRODUCTION

Household waste also known as domestic waste that generated from daily human

activities (Exposto & Januraga, 2021; Prabulingga et al., 2020). Household waste consists

of various components such as solid waste, paper, glass, metals, plastics, textiles, and

others (Fadhullah et al., 2022). Most household waste consists of plant residues such as

vegetables, fruit peels, bones and meat scraps, chicken and fish feces, which are
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considered wet waste (Dehghani et al., 2021). While dry waste consists of papers,
cardboards, plastics, books, irons, metals and glass (Victoire et al., 2020).

EPA (United States Environmental Protection Agency) data reported that in 2018
the total household waste generated in America was 292.4 tons or about 4.9 pounds per
person per day, with 17.7 million tons of wet residual waste (EPA, 2020). In Indonesia,
the amount of household waste accounts for 42.23% of the total national waste or as much
as 21.88 million tons in 2021 or one day Indonesia produces 175 thousand tons of waste
(Mahdi, 2022; Pradityo et al., 2019). The absence of public awareness worsens this to
recycle waste. Most people choose to burn 35%, bury 7.5%, and compost 1.6% or other
ways 15.9% (Qodriyatun, 2014). This makes household waste significantly one of the
causes of environmental damage (P. Wang & Wang, 2014).

Environmental maintenance can be done by recycling household waste both organic
and inorganic (Pujiati & Retariandalas, 2019). One of the efforts to recycle household
waste using biological treatment into eco-enzymes to overcome environmental damage.
Eco-enzyme is produced from the fermentation process of organic waste such as
vegetables, and fruit peels with sugar as nutrients, and molasses with water (Prasetio et
al., 2021). In the production of eco-enzymes, it is necessary to use plastic containers
because if use glass containers, they will break as a result of microbial activity in the
fermentation process. The fermentation process involves several microorganisms that
obtained nutrients from sugar so that chemical reactions occur (Novianti & Nengah
Muliarta, 2021).

One of the wastes that can be processed into eco-enzymes is banana peel. This is
because bananas are a horticultural crop that thrives in Indonesia. Banana plants are a
business opportunity for the community, resulting in a lot of banana peel waste being
produced (Gurning et al., 2021; Ozabor et al., 2020). In addition, banana peel waste can
be used as a substrate for forming xylanase and pectinase enzymes, which fungi can use
to break down organic matter into simple forms and use as nutrients for growth (Jadhav
& Fernandes, 2019; Zehra et al., 2020). Therefore, a solution is needed to overcome
banana peel waste that contributes to environmental pollution. Based on this, the
production of eco-enzymes based on banana peel waste is an important thing to do to

reduce banana peels waste. The objective of this study was to determine the level of
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respondents' preferences based on organoleptic test variables such us aroma, color, and

texture.

MATERIALS AND METHODS

Materials

The tools used in this study were a bucket, scissors, stirrers, 100 ml measuring cup
(Pyrex), 100 ml beaker glass (Pyrex), digital scales (Matrix), and scale ruler (Mercy). The
materials used in this study were banana peel waste obtained from the Mardika Market,
Sirimau District, Ambon City. In addition, sugar, EM4 (Effective Microorganism 4), and

water are required.

Production of Eco-enzyms

The eco-enzymes was produces from banana peal waste as the main material.
Banana peel was washed under running tap water then cut into small pieces, weighed to
1.5 kg, and put into bucket. As much as 500 g of sugar, 5 L of water, and 50 mL of EM4
(Effective Microorganism 4) with a ratio of banana peels: sugar: water: EM4 (3:1:10:5).
The eco-enzyme was stirred and incubated at room temperature 24-25°C with under
facultative anaerobic conditions. The fermentation process was carried out for two
months, and filtering was carried out to obtain the eco-enzymes (Maryanti & Wulandari,
2023).

Organoleptic Test

Organoleptic assay was conducted 2 (two) months after fermentation. The variables
tested were color, aroma, and texture. Organoleptic assay were involved 30 respondents
work as students and teachers of Junior High School Laboratory of Pattimura University

by filled out a questionnaire.

Data Analysis
Data were analyzed by descriptive qualitative by determining respondents'

preference level for color, aroma, and texture variables.
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RESULTS AND DISCUSSION

Figure 1. showed the eco-enzyme product from banana peel. Figure 2 showed the

organoleptic test result of eco-enzyme.

Figure 1. Eco-enzymes from Banana Peels

Aroma
Based on Figure 2, it can be seen that 21 respondents chose sour odor, or about
70% of the total respondents, while 9 other respondents chose other aroma around 30%.

In the choice of odorless and banana odor, no respondents chose.
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Figure 2. Aroma test results of eco-enzyme products made from banana peel waste
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Color

Based on Figure 3, it can be seen that the number of respondents who chose the
brown color was 27 people with a percentage of 90%. In the yellow color, two
respondents chose or with a percentage of 7% and only one respondent chose clear with

a percentage of 3%.
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Figure 3. Color test results of eco-enzyme products made from banana peel waste

Texture

Figure 4 showed that 30 respondents chose the liquid texture of eco-enzyme made
from banana peel waste. No respondents chose thick and gel textures. The results obtained
in this study provide information in the form of respondents’ acceptance of the color,
aroma, and texture of banana peel-based eco-enzyme. Eco-enzyme is a liquid produced
from the fermentation process of organic waste with the addition of sugar and water
(Panataria et al., 2022; Rusdianasari et al., 2021). In the process of making eco-enzyme,
sugar serves as a source of nutrients used by bacteria to produce ethanol to increase lactic
acid compounds (Timmermans et al., 2022; Warella et al., 2016). This is related to
microbial metabolism which uses glucose to synthesize acetic acid and lactic acid (Gomes
et al., 2018; Hanifah et al., 2022). The eco-enzyme fermentation process involved
microorganisms obtained from the addition of EM4 (Effective Microorganism 4) which
is a mixture of several microorganisms such as phosphate solubilizing bacteria,
Lactobacillus, yeast, Actinomycetes, and photosynthetic bacteria (Husaini et al., 2022).
In addition, EM4 contains micronutrients such as Ca, Mg, Fe, Al, Zn, Cu, Mn, and Na
which function to improve soil fertility and quality (Astutik et al., 2020; Joshi et al., 2019;
Olle & Williams, 2013).
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Figure 4. Texture test results of eco-enzyme products made from banana peel waste

In this study, banana peel was used as a substrate for the eco-enzyme fermentation
process. The use of banana peel is considered effective because its main components are
carbohydrates, carbonic acid, potassium, phosphate, sulfate, and other nutrients that can
support the growth of microorganisms (Fatmawati et al., 2018; Vivekanand et al., 2011).
In the fermentation process, carbohydrates break down into monosaccharides, and further
lactic acid bacteria used the monosaccharides and converted them into lactic acid (Abedi
& Hashemi, 2020; Sharma et al., 2020; Ziarno & Cichonska, 2021). A research study by
(Abdullah & Amalia, 2022) reported that the carbohydrate content in plantain peel of
70.52% was able to increase lactic acid production. In addition, (Vivekanand et al., 2011)
in their study explained that the ability of microorganisms to produce high lactic acid in
banana peels was due to the content of banana peels which are rich in nutrients. The ability
of microorganisms to synthesize lactic acid is also related to the length of fermentation
time. The optimal time for eco-enzyme fermentation is 3 months because of the high
lactic acid content produced. A study of (Rusdianasari et al., 2021) reported that during
the fermentation time of 2.5 months, the pH value of eco-enzyme was 3 while during the
fermentation time of 3 months, the pH value of the semester was 1.5. This data showed
that the length of fermentation time, the production of acetic acid in eco-enzyme will
increase. In this study, fermentation was carried out for two months and showed that the
microorganisms are in the exponential phase which continues to synthesize lactic acid.
But the resulting pH is still high.

An organoleptic assay using color variables obtained that the general color of the
eco-enzyme after fermentation was cloudy brown. The influencing factor is the overhaul

of the substrate by bacteria resulting in changes in the color and texture of the banana
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peel. In addition, there is sediment produced by banana peels that are not well filtered
(Jannah et al., 2021). In the aroma variable, the result obtained was a sour-odor eco-
enzyme. This is due to the breakdown of the substrate into acetic acid in the metabolic
process of microorganisms (Y. Wang et al., 2021). While the texture produced is liquid
because the process of making eco-enzyme uses additional water as a solvent. The
addition of water depends on the condition of the substrate, in this case, bananas have
little water content. In addition, the liquid texture is because the eco-enzyme has passed
the filtering process.

Therefore, processing banana peel waste into eco-enzymes is a solution to control
household waste. Another challenge in this research is that the time required is quite long,
so the production of eco-enzymes can be upscale in large quantities to increase the

effectiveness and efficiency of waste treatment.

CONCLUSION

Utilization of banana peel as a base material for making eco-enzyme affects the
variables of color, aroma, and texture. The eco-enzyme made from banana peal was
brown, with an acidic aroma, and in liquid form Eco-enzyme can be used as a natural

fertilizer for plant growth and reduce household waste.

REFERENCES

Abdullah, & Amalia, Y. (2022). Lactic acid fermentation of banana peel using
Lactobacillus plantarum: Effect of substrate concentration , inoculum
concentration , and various nitrogen sources. Reaktor, 22(3), 92-101.
http://ejournal.undip.ac.id/index.php/reaktor/

Abedi, E., & Hashemi, S. M. B. (2020). Lactic acid production — producing
microorganisms and substrates sources-state of art. Heliyon, 6(10), e04974.
doi.org/10.1016/j.heliyon.2020.e04974

Astutik, D., Rahhutami, R., Handini, A. S., & Sutopo, A. (2020). The Utilization of
Effective Microorganism 4 (EM4) on Growth of Oil Palm Seedling in Pre Nursery.
International Journal of Multi Discipline Science (1J-MDS, 3(2), 39-43.

Dehghani, M. H., Omrani, G. A., & Karri, R. R. (2021). Chapter 11 - Solid Waste—
Sources, Toxicity, and Their Consequences to Human Health. In R. R. Karri, G.

50| BIOMA: Jurnal llmiah Biologi, 12 (1), April 2023



Damaris B Liubana, et al. Organoleptic Test of Eco-Enzyme...

Ravindran, & M. H. Dehghani (Eds.), Soft Computing Techniques in Solid Waste
and Wastewater Management (pp. 205-213). Elsevier. doi.org/10.1016/B978-0-
12-824463-0.00013-6

EPA. (2020). National Overview: Facts and Figures on Materials, Wastes and Recycling.
United States Environmental Protection Agency. https://www.epa.gov/facts-and-
figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-
materials#composting

Exposto, L. A. S., & Januraga, P. P. (2021). Domestic waste characteristics and the
management systematic review. International Journal of Health & Medical
Sciences, 4(2), 253-259. doi.org/10.31295/ijhms.v4n2.1731

Fadhullah, W., Imran, N. I. N., Ismail, S. N. S., Jaafar, M. H., & Abdullah, H. (2022).
Household solid waste management practices and perceptions among residents in
the East Coast of Malaysia. BMC Public Health, 22(1), 1-20.
doi.org/10.1186/s12889-021-12274-7

Fatmawati, A., Lidiawati, T., Hadinata, S., & Adiarto, M. (2018). Solid-state fermentation
of banana peels potential study for feed additive. MATEC Web of Conferences, 215.
doi.org/10.1051/matecconf/201821501027

Gomes, R. J., Borges, M. de F., Rosa, M. de F., Castro-Gomez, R. J. H., & Spinosa, W.
A. (2018). Acetic acid bacteria in the food industry: Systematics, characteristics and
applications. Food Technology and Biotechnology, 56(2), 139-151.
doi.org/10.17113/1th.56.02.18.5593

Gurning, R. N. S., Puarada, S. H., & Fuadi, M. (2021). Pemanfaatan Limbah Pisang
Menjadi Selai Pisang Sebagai Peningkatan Nilai Guna Pisang. E-Dimas: Jurnal
Pengabdian Kepada Masyarakat, 12(1), 106-111. doi.org/10.26877/e-
dimas.v12i1.6395

Hanifah, 1. A., Primarista, N. P. V., Prasetyawan, S., Safitri, A., Adyati, T., &
Srihadyastutie, A. (2022). The Effect of Variations in Sugar Types and
Fermentation Time on Enzyme Activity and Total Titrated Acid on Eco-Enzyme
Results of Fermentation. Proceedings of the 7th International Conference on
Biological Science (ICBS 2021), 22(Icbs 2021), 585-589.
doi.org/10.2991/absr.k.220406.084

Husaini, 1. P. A., Martiansyah, I., Yudaputra, A., Ruhimat, R., Primananda, E., Endewip,
L. N., & Susanti, W. 1. (2022). The Utilization of Fallen Fruits as Raw Materials
for Producing Liquid Organic Fertilizer in Bogor Botanic Gardens. Al-Kauniyah:
Jurnal Biologi, 15(1), 62—73. doi.org/10.15408/kauniyah.v15i1.16871

Jadhav, R. K., & Fernandes, S. (2019). Induction of xylanase and pectinase enzymes of
Aspergillus by Mentha deproteinised leafy broth. International Journal of Botany
Studies, 4(6), 134-140. www.botanyjournals.com

Jannah, M., Firdha, N., Idrus, H. A., & Farma, S. A. (2021). Organoleptic Test of Eco-
Enzyme Products from Vegetable and Fruit Waste. IntegrasiKurikulum Merdeka
Belajar Dalam Menghasilkan Produk Sains Berbasis Kearifan Lokal, 01, 198-205.

51|BIOMA: Jurnal llmiah Biologi, 12 (1), April 2023



Damaris B Liubana, et al. Organoleptic Test of Eco-Enzyme...

doi.org/10.24036/prosemnasbio/vol1/29

Joshi, H., duttand, S., Choudhary, P., & Mundra, S. L. (2019). Role of Effective
Microorganisms (EM) in Sustainable Agriculture. International Journal of Current
Microbiology and Applied Sciences, 8(03), 172-181.
https://doi.org/10.20546/ijcmas.2019.803.024

Mahdi, M. 1. (2022). Mayoritas Sampah Indonesia Berasal dari Rumah Tangga. In
Datalndonesia.id (p. Ragam). https://dataindonesia.id/ragam/detail/mayoritas-
sampah-indonesia-berasal-dari-rumah-tangga

Maryanti, A., & Wulandari, F. (2023). Production and Organoleptic Test of Onion Peel
Eco enzyme. Jurnal Biologi Tropis, 22(2), 311-318.
doi.org/10.29303/jbt.v23i2.4708

Novianti, A., & Nengah Muliarta, 1. (2021). Eco-Enzym Based on Household Organic
Waste as Multi-Purpose Liquid. Master of Agricultural Science Warmadewa
University, 1(1), 12-17. doi.org/10.22225/aj.1.1.3655.12-17

Olle, M., & Williams, I. H. (2013). Effective microorganisms and their influence on
vegetable production - A review. Journal of Horticultural Science and
Biotechnology, 88(4), 380-386. doi.org/10.1080/14620316.2013.11512979

Ozabor, A.O, 0., A A, W, & 0.0, A. (2020). Effect of Fermentation on the Proximate
and Antinutrient Composition of Banana Peels. The International Journal of
Biotechnology, 9(2), 105-117. doi.org/10.18488/journal.57.2020.92.105.117

Panataria, L. R., Sianipar, E., Sembiring, H., Sitorus, E., Saragih, M., Simatupang, J., &
Pakpahan, H. (2022). Study of Nutrient Content In Eco Enzymes From Various
Types of Organic MaterialS. Journal of Agriculture 2, 90-95.
doi.org/10.47709/joa.v1i02.1728

Prabulingga, E. A., Astuti, A. P., & Triwahyuni, E. (2020). Pengaruh Komposisi
Ecoenzym Limbah Rumah Tangga Terhadap Mutu dan Lama Simpan Kersen dan
Pisang Raja. Seminar Nasional Edusainstek, XX(X), 295-310.

Pradityo, S., Gandhi, G., & Prastiwi, A. M. (2019). Kelola Sampah Mulai dari Rumabh. In
Katadata.Co.ld.
https://katadata.co.id/timrisetdanpublikasi/analisisdata/5e9a57af981c1/kelola-
sampah-mulai-dari-rumah

Prasetio, V. M., Ristiawati, T., & Philiyanti, F. (2021). Manfaat Eco-Enzyme pada
Lingkungan Hidup serta Workshop Pembuatan Eco-Enzyme. Darmacitya : Jurnal
Pengabdian Kepada Masyarakat, 1(2), 21-29.
http://journal.unj.ac.id/unj/index.php/darmacitya/article/view/24071

Pujiati, A., & Retariandalas. (2019). Utilization of Domestic Waste for Bar Soap and
Enzyme Cleanner (Ecoenzyme). Proceeding of Community Development, 2, 777—
781. doi.org/10.30874/comdev.2018.489

Qodriyatun, S. N. (2014). Meningkatkan kesejahteraan masyarakat melalui pengelolaan

52|BIOMA: Jurnal llmiah Biologi, 12 (1), April 2023



Damaris B Liubana, et al. Organoleptic Test of Eco-Enzyme...

sampah berdasarkan UU No. 18 Tahun 2008. Aspirasi: Jurnal Masalah-Masalah
Sosial, 18, 21-34. http://jurnal.dpr.go.id/index.php/aspirasi/article/view/450

Rusdianasari, R., Syakdani, A., Zaman, M., Zaman, M., Sari, F. F., Nasyta, N. P., &
Amalia, R. (2021). Utilization of Eco-Enzymes from Fruit Skin Waste as Hand
Sanitizer. AJARCDE | Asian Journal of Applied Research for Community
Development and Empowerment , 5(3). doi.org/10.29165/ajarcde.v5i3.72

Sharma, R., Garg, P., Kumar, P., Bhatia, S. K., & Kulshrestha, S. (2020). Microbial
fermentation and its role in quality improvement of fermented foods. Fermentation,
6(4), 1-20. doi.org/10.3390/fermentation6040106

Timmermans, E., Bautil, A., Brijs, K., Scheirlinck, 1., & Meulen, R. Van Der. (2022).
Sugar Levels Determine Fermentation Dynamics during. Foods, 11(1388).
doi.org/10.3390/fo0ds11101388

Victoire, A., Martin, N. V., Abias, M., Pacifique, U., & Claude, M. J. (2020). Solid Waste
Management Challenges and Its Impacts on People’s Livelihood, Case of Kinyinya
in Kigali City. Journal of Geoscience and Environment Protection, 08(06), 82—96.
doi.org/10.4236/gep.2020.86007

Vivekanand, V., Dwivedi, P., Pareek, N., & Singh, R. P. (2011). Banana Peel: A potential
substrate for laccase production by aspergillus fumigatus VkJ2.4.5 in solid-state
fermentation. Applied Biochemistry and Biotechnology, 165(1), 204-220.
doi.org/10.1007/s12010-011-9244-9

Wang, P., & Wang, C. (2014). 4.8 - Water Quality in Taihu Lake and the Effects of the
Water Transfer from the Yangtze River to Taihu Lake Project. In S. Ahuja (Ed.),
Comprehensive Water Quality and Purification (pp. 136-161). Elsevier.
doi.org/10.1016/B978-0-12-382182-9.00071-2

Wang, Y., Wu, J., Lv, M., Shao, Z., Hungwe, M., Wang, J., Bai, X., Xie, J., Wang, Y., &
Geng, W. (2021). Metabolism Characteristics of Lactic Acid Bacteria and the
Expanding Applications in Food Industry. Frontiers in Bioengineering and
Biotechnology, 9(May), 1-19. doi.org/10.3389/fbioe.2021.612285

Warella, J. C., Papilaya, P. M., & Tuapattinaya, P. (2016). Lama Fermentasi Terhadap
Kadar Serat Nata Buah Gandaria. BIOPENDIX: Jurnal Biologi, Pendidikan Dan
Terapan, 3(1), 33-39. doi.org/10.30598/biopendixvol3issuelpage33-39

Zehra, M., Syed, M. N., & Sohail, M. (2020). Banana peels: A promising substrate for
the coproduction of pectinase and xylanase from Aspergillus fumigatus MS16.
Polish Journal of Microbiology, 69(1), 19-26. doi.org/10.33073/pjm-2020-002

Ziarno, M., & Cichonska, P. (2021). Lactic Acid Bacteria-Fermentable Cereal- and
Pseudocereal- Based Beverages. Microorganisms, 9(2532), 1-24. doi.org/10.3390/
microorganisms9122532

53|BIOMA: Jurnal llmiah Biologi, 12 (1), April 2023



