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 ABSTRACT 

 North Sumatra is the largest durian-producing province in Indonesia. As a 
result, durian skin waste has increased, reaching 332,712 tons annually. 
Durian skin is divided into the outer layer, known as the flavedo and the 
inner layer called the albedo. Durian skin contains chemical compounds 
such as lignin and tannins, which hinder its efficient decomposition. 
Therefore, environmentally friendly solutions for processing durian skin 
waste are needed. One such solution is the production of eco-enzyme. Eco-
enzyme is a complex solution produced by fermenting organic waste with 
molasses and water, using selective microorganisms. It has various 
applications, such as household cleaners, organic fertilizers, and pest 
control. The purpose of this study was to identify the physicochemical 
characteristics and quality of the eco-enzyme produced, as well as its 
potential to reduce environmental pollution. The research employed a 
descriptive qualitative method with an experimental approach. The 
process involved coarsely chopping durian albedo and mixing it with 
molasses and water in a 1:3:10 ratio (sugar, albedo, and water). The 
mixture was fermented for three months, sealed tightly in a container, and 
periodically opened. The resulting liquid was the eco-enzyme. 
Physicochemical tests were conducted to evaluate pH, aroma, color, total 
dissolved solids (TDS) and other properties, including Wagner's Reagent 
test, Alkaline Reagent test, Foam test, and Quinone test. The results 
showed that durian albedo is highly suitable for producing eco-enzyme, 
yielding a product with a pH of 2.4, a TDS value of 855, a blackish-brown 
color, a fruity fermentation aroma, and containing phytochemical 
compounds such as alkaloids, flavonoids, saponins, and quinones. 
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Introduction 
In Medan, durian skin waste is one of 

the main challenges in waste management. 
As the largest durian-producing province in 
Indonesia, Medan faces a significant 
volume of durian skin waste each year. This 
waste, generated from traditional markets, 
durian processing industries, and 
households, is difficult to process due to its 
hard texture and resistance to natural 
decomposition. Additionally, durian's 
popularity in local culture exacerbates the 
challenge of collecting and processing 
durian skin waste in Medan. Concrete steps 
and innovative solutions are needed to 
address this issue in order to create a cleaner 
and more sustainable environment, one of 
which is the production of eco-enzyme. 

Research by Tan et al. (2018) showed 
that durian albedo contains about 25% 
carbohydrates, primarily pectin and 
cellulose. These carbohydrates provide an 
energy source for microorganisms during 
fermentation, while the fiber helps 
accelerate the decomposition of organic 
matter. According to Ahmad et al. (2019), 
the pectin in albedo also aids in gel 
formation, which is essential for the 
stability of eco-enzyme. Durian albedo is 
also rich in bioactive compounds, such as 
flavonoids, tannins, and organic acids, 
which have antioxidant and antimicrobial 
properties that enhance fermentation 
efficiency and eco-enzyme quality 
(Mahmood et. al., 2020; Lim & Lee, 2021). 

Eco-enzyme is a complex solution 
produced through the fermentation of 
organic materials, such as fruit and 
vegetable waste, mixed with molasses 
(liquid sugar) and water, with the aid of 
microorganisms like bacteria and yeast. 
This process creates a mixture rich in 
enzymes and nutrients, including amino 
acids, vitamins, and minerals. Eco-enzyme 
is more affordable than commercially 
available disinfectants and offers superior 
disinfectant properties (Vama, 2020). It can 
also be used for treating metal-based waste, 

processing organic waste, and dealing with 
heavy metals and other industrial waste 
(Janarthanan et. al., 2020). Eco-enzyme 
helps reduce contamination and improve 
unpleasant odors in water (Kerkar  Salvi, 
2020). 

The key characteristics of eco-
enzyme are decomposition, transformation, 
and recombination. Decomposition refers to 
the breakdown of organic matter into 
simpler substances, such as carbon dioxide, 
water, simple sugars, and mineral salts. 
Transformation occurs when the properties 
of the waste change due to fermentation. 
Recombination refers to the combination of 
decomposed particles into eco-enzyme 
fluids, which possess cleaning properties. 
Eco-enzyme is an organic compound 
(Vama, 2020). 

A good eco-enzyme meets high 
physical test standards. pH is an important 
indicator of the acidity or alkalinity of a 
solution, measured on a scale of 0 to 14, 
with 7 being neutral. Most enzymes, like 
proteins, function optimally within a pH 
range of 7.0 to 8.5. Changes in 
environmental pH can affect enzyme 
activity and the rate of reactions (Vama, 
2020; Galintin et. al., 2021; Bahari & 
Wikaningrum, 2022). 

Eco-enzyme typically has a TDS 
(Total Dissolved Solids) range between 200 
and 400 ppm, comprising natural minerals 
and organic materials such as vitamins, 
amino acids, and enzymes. The TDS of eco-
enzyme is relatively low compared to other 
cleaning products, making it a safe and 
effective choice. The TDS will vary based 
on the type and amount of fruit waste used 
in eco-enzyme production (Bahari & 
Wikaningrum, 2022). 

 
Materials and Methods 

The study was conducted 
descriptively on Eco-Enzyme samples to 
assess their chemical characteristics, 
including alkaloids, flavonoids, saponins, 
phenols, quinones, and cardenolides. 
Wagner's Reagent Test was used to identify 

https://doi.org/10.24114/jbio.v7i3.18404


JBIO : jurnal biosains       ISSN 2443-1230 (print) 
(the journal of bioscences)  ISSN 2460-6804(online) 
Vol. 10 No. 3. Desember 2021                DOI: https://doi.org/ 10.24114/jbio.v10i3.63717 
  
   

 30 
 

alkaloids, the Alkaline Reagent Test to 
identify flavonoids, the Foam Test to 
identify saponins, and the Quinone Test to 
identify quinones. Physical tests included 
pH, TDS, color, and aroma assessments. 
This research was conducted from March to 
September 2024 at the Central Laboratory 
of Stikes Widya Husada Medan. 
 
Eco-Enzyme Manufacturing 

The collected and separated durian 
albedo was cleaned with running water and 
crushed into small fragments. These 
fragments were then mixed with molasses 
and water in a 1:3:10 ratio (sugar, durian 
albedo, and water). The mixture was 
fermented for 3 months in a tightly sealed 
container or gallon. During the 
fermentation process, the container was 
periodically opened to release gases 
produced during fermentation. After 3 
months, the fermentation results were 
filtered, and the resulting liquid was called 
Eco-Enzyme. pH, TDS, color, and aroma 
were measured and observed. 
 
Wagner's Reagent Test 

To conduct Wagner's Reagent Test, 2 
ml of the Eco-Enzyme sample was placed 
in a test tube, and 3-5 drops of Wagner's 
reagent were added. A positive result was 
indicated by the formation of a brown-
yellow precipitate. 
 
Alkaline Reagent Test 

In the Alkaline Reagent Test, 2 ml of 
the Eco-Enzyme sample was placed in a test 
tube, followed by the addition of 3 drops of 
20% NaOH. The sample turned yellowish, 
and 3 drops of dilute HCl were then added. 
A positive result was indicated by the 
fading or disappearance of the yellow color 
after adding HCl. 
 
Foam Test 

For the Foam Test, 2 ml of the Eco-
Enzyme sample was mixed with 6 ml of 
distilled water. The sample was shaken, and 
foam formation indicated a positive result. 
 
Quinone Test 

The Quinone Test was conducted by 
placing 2 ml of the Eco-Enzyme sample in 
a test tube and adding 5 drops of 
concentrated HCl. A positive reaction was 
indicated by the formation of a yellow 
precipitate. 
 
Data Analysis 

This study was a qualitative 
descriptive study. The research results were 
described based on laboratory data and 
presented in tabular form. 

Results and Discussion 
Eco-Enzyme Characteristics Test Results 
The results of the Eco-Enzyme 
characteristic test using durian albedo are 
presented in Table 1 below. 
 

 
Table 1. Physical characteristics test of durian eco-enzyme albedo 

Time 
(Month) 

pH TDS (ppm) Color Aroma 

1 4.8 299 Light brown Molasses 
aroma 

2 2.5 775 Dark brown Aroma of 
fermented 

durian 
3 2.4 855 Blackish 

brown 
Aroma of 
fermented 

durian 
 

https://doi.org/10.24114/jbio.v7i3.18404


JBIO : jurnal biosains       ISSN 2443-1230 (print) 
(the journal of bioscences)  ISSN 2460-6804(online) 
Vol. 10 No. 3. Desember 2021                DOI: https://doi.org/ 10.24114/jbio.v10i3.63717 
  
   

 31 
 

Based on Table 1, the pH in the first 
month was 4.8, in the second month it was 
2.5, and in the third month, it decreased to 
2.4. These pH measurements show that the 
longer the fermentation time, the more 
acidic the eco-enzyme becomes. This is due 
to the acetic acid content in the eco-enzyme 
liquid, as acetic acid is a natural organic 
acid found in fruits. This is consistent with 
previous studies showing that eco-enzymes 
are acidic with a pH ranging from 3 to 4 
(Rochyani et. al., 2020). Rasit et al. (2019) 
also support this, explaining that the higher 
the organic acid content, the lower the pH 
of the eco-enzyme, as organic acid is an 
indicator of acidity. Organic acids in eco-
enzymes are produced during fermentation, 
which aligns with Larasati et al. (2020), 
who found that acetic acid is derived from 
bacterial metabolism in fruit and vegetable 
waste. This anaerobic bacterial 
fermentation process breaks down sugar 
into acetic acid and alcohol by-products. 
Therefore, it can be concluded that eco-
enzymes have a low pH due to their high 
organic acid content, including citric and 
acetic acid. 

TDS (Total Dissolved Solids) 
measurements were 299 ppm in the first 
month, 775 ppm in the second month, and 
855 ppm in the third month. These results 
indicate that the longer the fermentation 
time, the higher the concentration of the 
eco-enzyme. This increase is attributed to 
the crushed durian albedo mixed with the 
molasses solution, which is rich in pectin, 
making it easily broken down and 
increasing the TDS value of the solution. 
According to Rochyani et al. (2020), the 
materials used in the fermentation process 
also influence the TDS value. The 
accumulation of organic matter and sugar 
used as substrates during fermentation 
results in high TDS levels. Molasses 
contains microorganisms that decompose 
fruit and vegetable waste, and the TDS in 
eco-enzymes indicates that organic matter 
is dissolved in the enzyme. Examples of 
solids in eco-enzymes include organic 

matter from brown sugar, fruit peels, and 
organic matter produced after fermentation, 
particularly acetic acid. The higher the TDS 
value, the more organic matter is dissolved 
in the eco-enzyme product (Karimah & 
Cucuk, 2024). 

The color of the eco-enzyme in the 
first month was light brown, dark brown in 
the second month, and blackish brown in 
the third month. Based on color 
observation, it can be seen that the longer 
the fermentation time, the darker the color 
of the eco-enzyme. This is due to the 
breakdown and dissolution of durian albedo 
in the molasses solution. The final color of 
the eco-enzyme depends on the materials 
used. For comparison, the eco-enzyme 
produced by Mar'ah and Farma (2021) from 
organic waste had a yellowish-brown color. 
According to several studies, successful 
eco-enzyme fermentation typically results 
in a brownish solution with a fruity aroma 
and a pH of less than 4, indicating acidity 
(Yuliono et. al, 2021). Initially, the eco-
enzyme appears cloudy brown due to the 
presence of brown sugar and the residues of 
fruit skins (Dewi at. al., 2021). 

The aroma of the eco-enzyme in the 
first month had a molasses scent, followed 
by a durian fermentation aroma in the 
second month, and a stronger fermentation 
aroma by the third month. Over time, the 
durian fermentation scent becomes more 
pronounced in the eco-enzyme product, due 
to the essential oil content in the durian 
albedo. Generally, eco-enzyme products 
take on the aroma of the fruit used. An eco-
enzyme with a sour aroma is produced from 
the fermentation of organic materials using 
a brown sugar solution. The sour smell is a 
result of alcohol breaking down into acetic 
acid during fermentation, which gives the 
eco-enzyme its sour aroma. In addition to 
this, the main ingredients contribute other 
aromas (Rijal et. al., 2021). The aroma of 
the eco-enzyme produced in this study 
aligns with the expected outcome, featuring 
both a characteristic fermentation scent and 
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the aroma of the fruit used as the raw 
material. 

 
Phytochemical Test 
The results of the Eco-enzyme phytochemical test of durian albedo are presented in Table 2 
below. 
Table 2. Phytochemical test of durian eco-enzyme albedo 

Types of 
Metabolites 

Phytochemical 
Testing Methods 

Test Results Positive Response Signs 

1 2 3 

Alkaloid Wagner's reagent 
test 

- + + Brown-yellow sediment 

Flavonoid Alkaline reagent 
test 

- - + Yellow color fades 

Saponins Foam test + ++ +++ Forming foam 

Quinone Quinones test - - + Yellow sediment 

 
Based on Table 2, it can be observed 

that durian albedo eco-enzyme contains 
bioactive compounds such as alkaloids, 
flavonoids, saponins, and quinones. The 
concentration of these bioactive compounds 
increases as the fermentation time 
lengthens. Durian albedo eco-enzyme 
contains these compounds because durian 
albedo naturally holds these 
phytochemicals. During fermentation, 
microorganisms break down the organic 
matter, releasing bioactive compounds that 
were previously bound within the plant's 
cell structure. Over time, extended 
fermentation allows microorganisms to 
further decompose these components, 
leading to a higher concentration of 
bioactive compounds. 

Alkaloids are known for their 
antibacterial and antifungal properties, 
while flavonoids are powerful antioxidants 
with anti-inflammatory effects. Saponins 
possess antimicrobial properties and can 
boost the immune system, and quinones 
also contribute antimicrobial and 
antioxidant benefits. As fermentation 
progresses, the breakdown of organic 
matter by microorganisms intensifies, 
allowing more bioactive compounds to be 
released from plant cell walls, thereby 
increasing their concentration in the eco-

enzyme. Additionally, longer fermentation 
periods promote the formation of more 
complex secondary metabolites, further 
enhancing the bioactive activity of the eco-
enzyme. 

Phytochemicals are bioactive 
compounds found in plants, which can be 
produced during the fermentation of eco-
enzyme. Common phytochemicals in eco-
enzymes include alkaloids, flavonoids, 
saponins, quinones, and organic acids. 
These compounds originate from the 
organic materials used in the production of 
eco-enzyme, such as fruits, vegetables, and 
spices. During fermentation, 
microorganisms like bacteria and fungi 
break down the complex plant components, 
releasing these phytochemical compounds. 
Alkaloids and flavonoids are recognized for 
their antimicrobial and antioxidant 
properties, playing a significant role in 
enhancing the bioactive activity of eco-
enzymes. Saponins and quinones, on the 
other hand, function as antimicrobials and 
can boost the immune system in eco-
enzyme users [3]. 

As fermentation time increases, the 
concentration of phytochemicals in eco-
enzyme tends to rise. This is due to the 
gradual breakdown of the cell walls in 
organic materials by enzymes and 
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microorganisms, allowing the release of 
bioactive compounds into the eco-enzyme 
solution. Research by Rasit et al. (2019) 
demonstrated that eco-enzymes fermented 
for a longer period have higher levels of 
bioactive compounds, especially alkaloids 
and flavonoids, which play a key role in 
antioxidant activity. Additionally, studies 
show that eco-enzymes containing saponins 
and quinones can be used in various 
applications, such as natural cleaners and 
waste treatment, due to the ability of these 
compounds to inhibit the growth of 
pathogenic microorganisms [1,2]. 
 
Conclusions 

The conclusion of this study is that 
durian albedo is highly effective for 
processing into eco-enzyme. The pH values 
over the three months of fermentation were 
4.8 in the first month, 2.5 in the second 
month, and 2.4 in the third month. TDS 
measurements increased from 299 ppm in 
the first month to 775 ppm in the second 
month and 855 ppm in the third month. The 
color of the eco-enzyme changed from light 
brown in the first month to dark brown in 
the second month, and blackish brown in 
the third month. The aroma evolved from a 
molasses scent in the first month, to a durian 
fermentation smell in the second month, 
and a general fermentation odor in the third 
month. Phytochemical tests revealed that 
the durian albedo eco-enzyme contains 
bioactive compounds such as alkaloids, 
flavonoids, saponins, and quinones. The 
concentration of these bioactive compounds 
increases with longer fermentation time. 

Acknowledgment 
On this occasion, the author expresses 

infinite gratitude to Allah SWT. The 
acknowledgments include appreciation for 
those who have contributed to the research, 

particularly the Directorate of Research, 
Technology, and Community Service 
(DRTPM), which provided funding for the 
implementation of the activities. The author 
also thanks to LLDikti 1 and STIKes Widya 
Husada Medan for their assistance in the 
form of financial support, permits, 
consultancy, and help with data collection. 

 

References 
 

Ahmad, N., Zainudin, A. M., & Zainal, Z. 
(2019). Characterization of durian 
rind for potential use in eco enzym 
production. Journal of Environmental 
Science and Technology, 12(2), 45-52 

Dewi SP, Devi S, Ambarwati S. Pembuatan 
dan Uji Organoleptik Eco-enzyme 
dari Kulit Buah Jeruk. 2021;649-57. 

Karimah M, Cucuk EL. Analysis of Eco 
Enzyme Characteristics With 
Variation of “Tape” Yeast 
Concentrations. Distilat J Teknol 
Separasi. 2024;10(1). 

L. Vama, M.N. Cherekar. Production, 
extraction and uses of eco-enzyme 
using citrus fruit waste: wealth from 
waste. Asian J. Microbiol. 
Biotechnol. Environ. 
Sci., 22 (2) (2020), pp. 346-351 

Larasati D, Astuti AP, Maharani ET. Uji 
Organoleptik Produk Eco-Enzyme 
dari Limbah Kulit Buah. Seminar 
Nasional Edusainstek. 2020;278-83. 

Lim, S. H., & Lee, J. Y. (2021). Bioactive 
compounds and antioxidant activities 
of durian peel extracts: Potential use 
for eco enzym production. Industrial 
Crops and Products, 170, 113725. 

M. Hemalatha, P. Visantini. Potential use 
of eco-enzyme for the treatment of 
metal based effluent. IOP Conference 
Series: Materials Science and 
Engineering, IOP. Publishing (2020), 
Article 012016. Vol. 716, No. 1, 

M. Janarthanan, K. Mani, S.R.S. Raja. 
Purification of contaminated water 
using eco enzyme. IOP Conference 
Series: Materials Science and 

https://doi.org/10.24114/jbio.v7i3.18404


JBIO : jurnal biosains       ISSN 2443-1230 (print) 
(the journal of bioscences)  ISSN 2460-6804(online) 
Vol. 10 No. 3. Desember 2021                DOI: https://doi.org/ 10.24114/jbio.v10i3.63717 
  
   

 34 
 

Engineering, IOP. Publishing. (2020, 
November), p. 12098. Vol. 955, No. 
1, 

M.H. Bahari, T. Wikaningrum. The 
Characterization Of Guava Eco 
Enzyme And Its Correlations To 
NH3, PO4, AND pH Reduction In 
Water Samples. J.Environ. Eng. 
Waste Manag., 7 (1) (2022), pp. 20-
33 

Mahmood, K., Abdullah, M. A., & Hussain, 
Z. (2020). Phenolic content and 
antioxidant activity of durian albedo 
extracts. Food Chemistry, 322, 
126761. 

Mar’ah S, Farma SA. Pembuatan dan 
Pemanfaatan Sampah Organik 
Menjadi Bio EcoEnzyme sebagai 
Indikator Pupuk Organik Tanaman. 
Prossiding SEMNAS BIO Univ 
Negeri Padang. 2021;1:689-99. 

O. Galintin, N. Rasit, S. Hamzah. 
Production and characterization of 
eco enzyme produced from fruit and 
vegetable wastes and its influence on 
the aquaculture sludge. Biointerf. Res. 
Appl. Chem., 11 (3) (2021), 
pp. 10205-10214 

Rasit N, Fern LH, Ghani AWAK. 
Production and Characterization of 
Eco Enzyme Produced From Tomato 
and Orange Wastes and Its Influence 
On The Aquaculture Sludge. Int J 
Civil Eng Technol. 2019;10(03):967-
80. 

Rijal M, Surati, Amir I, Abdollah A, Lessy 
AB, Ytatroman AS, Tanama N. 
EcoEnzyme dari Limbah Tanaman 
Maluku. 1st ed. Ambon: LP2M IAIN 
Ambon; 2021. 

Rochyani N, Utpalasari RL, Dahliana I. 
Analisis Hasil Konversi Eco Enzyme 
Menggunakan Nenas (Ananas 
Comosus) dan Pepaya (Carica Papaya 
L.). Jurnal Redoks. 2020;5(2):135. 
https://doi.org/10.31851/redoks.v5i2.
5060. 

S.S. Kerkar, S.S. Salvi. Application of eco-
enzyme for domestic waste water 
treatment. Int. J.Res.Eng. 
Appl.Manag., 5 (11) (2020), pp. 114-
116 

Tan, Y. X., Lee, C. W., & Thong, K. L. 
(2018). Nutritional and biochemical 
properties of durian rind as a potential 
source for eco enzym production. 
Journal of Agricultural and Food 
Chemistry, 66(13), 3415-3422. 

Yuliono A, Sofiana MSJ, Safitri I, 
Warsidah, Antasari A, 
Kushadiwijayanto, Helena S. 
Peningkatan Kesehatan Masyarakat 
Teluk Batang secara Mandiri melalui 
Pembuatan Handsanitizer dan 
Desinfektan berbasis Eco-Enzyme 
dari Limbah Sayuran dan Buah. J 
Community Engagem Heal. 
2021;4(2):371-7. 

https://doi.org/10.24114/jbio.v7i3.18404

