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ARTICLE INFO ABSTRACT

Eco-enzyme is a multifunctional liquid produced from the fermentation of waste or
organic waste, brown sugar or granulated sugar, and water. Fermentation of eco-enzymes
is carried out for +3 months. The length of time fermentation affects color, aroma, and
pH. The eco-enzyme liquid is dark brown and has a strong fresh sour aroma. Eco-enzyme
liquid has an alcohol content and acetic acid. Alcohol and acetic acid are produced from
the bacterial metabolic process that is naturally present in the rest of fruits and vegetables.
Variations in the length of fermentation of eco-enzymes used are 2.5 months and 3
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KEYWORDS months. Analysis conducted on eco-enzymes includes pH tests and phytochemical
screening tests. The pH value obtained in eco-enzyme with 2.5 months fermentation
Eco-enzyme, hand sanitizer, pineapple, length is 3, while the pH value in eco-enzyme with 3 months fermentation is 1.5. Eco-
enzymes with a fermentation time of 3 months contain alkaloid compounds, flavonoids,
CORRESPONDING AUTHOR saponins, and tannins. In this study, Eco-enzyme was used as a hand sanitizer spray by
diluting the eco-enzyme with distilled water. The dilution ratios used vary for each
*E-mail: rusdianasari@polsri.ac.id sample: 1:40, 2:40, 3:40, 4:40, 5:40. Analysis conducted on hand sanitizer spray includes

pH test, organoleptic test, and antibacterial activity test. Based on the results of the
analysis, not all hand sanitizer samples meet SNI standards, the best samples obtained in
hand sanitizer with an eco-enzyme fermentation length of 3 months and a dilution ratio
of 5: 40. The results of the analysis showed that the value of pH 5, the level of aroma
fondness in hand sanitizer of 2.40, the favorite color level of 2.46

because in the eco-enzyme there is alcohol content and acetic acid

1. INTRODUCTION that serves to kill germs. These alcohols and acetic acid are
produced from the fermentation process of eco-enzymes, so the

1.1. Research Background hand sanitizer of this eco-enzyme does not irritate the hands
[21[3].

Organic waste that can be broken down through biological ] ]
processes easily rot, such as food waste, vegetables, pieces of 1.2.  Literature Review
wood, dried leaves, and so on. Organic household waste until now
is still a problem that has not been resolved properly and
correctly. The state of waste that is increasingly becoming
abundant and piling up results in pollution to the surrounding
environment [1]. Therefore, household organic waste should be
reprocessed into versatile products such as eco-enzymes so as not
to pollute the environment. One of the household organic waste
that can be used as an eco-enzyme is fruit peel, pineapple skin,
papaya skin, and vegetable residue mixture.

The eco-enzyme can be used as a hand sanitizer. Hand

Orange peel contains several compounds that can be further
utilized, such as the content of essential oils in it. Orange peel
contains a variety of substances, the most dominant of which are
essential oils and pectin). Sweet orange peel contains essential
oils. The content of essential oils in orange peels is 2.49%.
Chemically, orange peel contains essentials consisting of
components such as terpenes, sesquiterpenes, aldehydes, esters,
and sterols [4]. Essential oils have anti-fungal or germ-eradicating
properties and are a component needed to inhibit anti-microbial
o ’ - ) pathogenic bacteria [5]. Benefits of sweet orange peel in addition
Sanitizer is an alcohol-based hand sanitizer used to kil to being anti-depressants, tonics, strep throat reliever, and cough,

microorganisms by using without rinsing with water. Hand are also useful as antiseptics. Orange peels also contain pectin by
sanitizer preparations are hand sanitizers that are practical and 15-25%.

easy to carry everywhere and have antiseptic content. In hand

) e ) Pineapple skin has active substances including anthocyanins,
sanitizers from eco-enzymes, the addition of alcohol is not needed

vitamin C, and flavonoids. In addition, there are the enzymes
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bromelain and tannin [6]. Positive pineapple skin contains
tannins, saponins, steroids, flavonoids, phenols, and other
compounds. It contains a total of 38.95 mg/100 gr of antioxidants
with bioactive components in the form of vitamin C of 24.40
mg/100 gr, beta carotene by 59.98 ppm, flavonoids 3.47%,
quercetin 1.48%, phenols 32.69 ppm, and saponins 5.29% [7].

Papaya fruit skin also contains folate, vitamin A, magnesium,
copper, pantothenic acid, fiber 3, vitamin B complex, beta
carotene, lutein, zeaxanthin, vitamin E, calcium, potassium,
vitamin K, lycopene, and the enzyme papain. Papaya fruit peel
contains fiber, ash, phenolic compounds, vitamin C, some
potassium, sulfur, and copper materials [7]. Analysis of the
content of phenolic compounds and vitamin C papaya skin is
higher than the seeds of papaya. The antioxidant content of
papaya fruit skin extract is higher than the of papaya fruit seed
extract. In addition, papaya fruit skin contains much more papain
enzymes, especially in young fruit skins, as well as other
secondary metabolite compounds such as alkaloids, flavonoids,
saponins, and others.

Palm sugar is one of the processed foods sourced from the
treatment of coconut sap derived from bunches of male flowers
of the palm tree. The content in palm sugar is quite an important
role to help meet the body's needs for certain nutrients [8]. Palm
sap processed into palm sugar must meet the pH requirement of
6 - 7.5 and Brix levels above 17%, as well as the quality of palm
sugar produced, is good [9]. In palm sugar, there is a large number
of antioxidants. The content of these antioxidants can ward off
free radicals, so it can protect the body from the threat of
dangerous diseases such as skin cancer [10]. In the fermentation
process, brown sugar plays an important role in the production of
eco-enzymes. This is because sugar (sucrose) has an important
role as a source of nutrition for bacterial growth, where the higher
the content of sucrose the more volume produced after the
fermentation process.

Eco-enzyme was first developed by Dr. Rasukan
Poompanvong from Thailand [11]. Eco-enzyme is a
multifunctional liquid produced from the fermentation of waste
or organic waste, brown sugar or granulated sugar, and water. The
manufacture of eco-enzymes has a broad impact on the
environment globally and in terms of economics. Judging from
its benefits to the environment, during the fermentation process
(starting from day one) it will produce and release Os gas known
as ozone. This ozone will work under the stratosphere to reduce
greenhouse gases and heavy metals confined in the atmosphere.
In addition, NO3s and CO2 gases are also produced that are needed
by the soil as nutrients for plants [12].

The fermentation process of the formation of eco-enzymes
produces gas. During fermentation, carbohydrates are converted
into volatile acids and in addition, the organic acids present in
waste materials also dissolve into fermentation solutions because
the pH of waste enzymes is acidic [13]. In the fermentation
process, glucose is overhauled to produce pyruvate acid. Pyruvic
acid in anaerobic conditions will be decomposed by pyruvate
decarboxylase into acetaldehyde, then acetaldehyde is converted
by alcohol dehydrogenase into ethanol and carbon dioxide, where
Acetobacter bacteria will convert alcohol into acetaldehyde and
water, which then acetaldehyde will be converted into acetic acid.
After a perfect fermentation process, eco-enzymes (dark brown
liquids) are formed. Eco-enzyme liquids can be used as versatile
cleaning fluids such as hand sanitizers and disinfectants in
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addition eco-enzymes can be utilized as insecticides, and dregs
from eco-enzymes can be used as organic fertilizers [14][15].

1.3. Research Objective

This research aimed to study the effect of eco-enzymes
dilution variation and the length of eco-enzymes fermentation on
the quality of hand sanitizer according to Indonesian National
Standard (SNI).

2. MATERIALS AND METHODS

2.1. Research Treatment

Raw materials used in the manufacture of eco-enzymes in the
form of orange peel, pineapple peel, papaya skin obtained from
household waste. In addition, brown sugar is also used as
molasses. The analysis conducted in this study was conducted at
the Laboratory of Bioprocess Engineering and Basic Analysis of
Sriwijaya State Polytechnic, Indonesia.

2.2.  Design Experiment

This research process consists of 4 main stages, namely the
stage of making eco-enzymes, the stage of eco-enzyme analysis,
the manufacture of hand sanitizer from eco-enzymes, and the
stage of analysis of hand sanitizer. The study was conducted
based on the length of fermentation time of eco-enzymes with a
variation of 2.5 months and 3 months. In addition, variations of
the dilution of eco-enzyme into hand sanitizer include 1:40, 2:40,
3:40, 4:40, and 5:40.

2.3.  Research Procedure

In the manufacture of eco-enzymes, the main thing to do is to
clean the waste of orange peel, pineapple, and papaya using clean
water to be free from dirt that comes with the fruit skin. In
addition to skin waste, palm brown sugar is also used which is
useful as molasses. The peel of the fruit and brown sugar that has
been finely cut is mixed into a jar that has contained water and
stirred homogeneously. Once all is mixed, the jar is tightly sealed
and fermented for +3 months. During fermentation the jar is
stored at room temperature, lighting and sterilization of the
equipment also determine the finished level of the product. Eco-
enzyme products can be harvested after +3 months of
fermentation. Harvesting the product is done by filtering the
liquid to separate the dregs.

Eco-enzyme products that have been filtered are put into
clean bottles that will then be used as hand sanitizers. The
utilization of eco-enzyme into hand sanitizer is done by diluting
the eco-enzyme using aqua dest with dilution variations of 1:40,
2:40, 3:40, 4:40, and 5:40. Once diluted, the hand sanitizer is put
in a clean bottle.

2.4. Data Processing and Data Analysis Techniques

In this research, the data is presented in the form of tables
according to the type of variables that describe the results of eco-
enzyme analysis and hand sanitizer. The data analysis conducted
in this study is a pH analysis conducted by measuring the standard
color that occurs in the universal pH paper dipped in each sample.

Phytochemical tests are performed to detect active
compounds based on their group to find out the group of chemical
compounds that have the biological activity of a plant. These
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phytochemical tests include alkaloid compounds, flavonoids,
saponins, and tannins.

Organoleptic testing is carried out using hedonic methods
aimed at making sure hand sanitizer spray products are acceptable
to the public. The way to test is done by filling out a questionnaire
and comparing the color and aroma of hand sanitizer.
Antibacterial activity tests are carried out by making a medium
from Nutrient Agar (NA), then implanting the bacteria in the
hands directly and incising for 48 hours.

3. RESULT AND DISCUSSION

3.1.  Eco-Enzyme Characteristic

In the manufacture of eco-enzymes anaerobic fermentation
(without oxygen) and carried out with a variation of 2.5 months
and 3 months. Before fermenting the fruit skin waste is cleaned
first to prevent the presence of spoilage bacteria. The results of
the analysis on eco-enzymes can be seen in Table 1.

Table 1. Eco-Enzyme Characteristic

Fermentation Observation Test Results

Time

Observation Liquid, brown color
2.5 months Sensory Fresh lemon aroma

pH 3

Observation Liquid, brown color
3 months Sensory Fresh lemon aroma

pH 15

Eco-enzyme is a multifunctional liquid produced from the
fermentation of waste or organic waste, sugar, and water. The
manufacture of eco-enzymes is done using an anaerobic
fermentation process. Anaerobic fermentation is an attempt by
bacteria to obtain energy from carbohydrates in anaerobic
conditions (without oxygen) byproducts in the form of alcohol or
acetic acid depending on the type of microorganism. Based on
Table 1 can be seen in fermentation 2.5 months obtained a pH
value of 3, while for fermentation 3 months obtained a pH value
of 1.5. This shows that the longer the fermentation time, the lower
the pH produced because the acidity level produced is also higher.
Therefore, the pH indicator in eco-enzyme fermentation with a
time of 3 months has a lower pH value compared to the pH value
with a fermentation time of 2.5 months.

In the phytochemical test, eco-enzymes with a time of 3
months were better than eco-enzyme products with a
fermentation time of 2.5 months. This is because the eco-enzyme
product test with a fermentation time of 3 months was identified
as having alkaloids, flavonoids, saponins, and tannins, while eco-
enzyme tests with a fermentation time of 2.5 months identified
the absence of alkaloid content in it, but only contained
flavonoids, saponins, and tannins. Alkaloids, flavonoids,
saponins, and tannins are useful content as antioxidants,
antibacterials, and antifungals.

https://doi.org/10.29165/ajarcde.v5i3.72

3.2.  Eco-enzyme as hand sanitizer

Eco-enzyme is used as one of the alternatives in the
manufacture of hand sanitizer. Hand sanitizer sprays from eco-
enzyme do not require additional alcohol, because in eco-enzyme
there is alcohol content and acetic acid which is the result of the
fermentation process of bacterial metabolism naturally from the
skin of fruits and vegetable waste.
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Figure 1. pH of Eco-Enzyme Based Hand Sanitizer

Based on Figure 1 it can be seen that the pH value obtained
in the hand sanitizer varies according to the variables tested. One
of them is shown by changes in pH values influenced by varying
variations in eco-enzymes, where the more volume of eco-
enzymes used, the pH value obtained decreases or the more acidic.
Figure 1 shows that hand sanitizers with a time variation of 2.5
months have a pH value ranging from 3-5, where 3 out of 5
samples tested do not meet the pH quality standard requirements
following SNI 06-2588-1992. The pH value in hand sanitizer
with a variation of eco-enzyme 3 months has a pH value that
ranges from 4.5-5.5, where the pH value meets the standard
quality requirements of the hand sanitizer pH value following
SNI 06-2588-1992. The pH test is also performed as well as an
emulsion stability test, which shows the formulated hand sanitizer
is stable and does not form clumps.

Bacterial testing is done by the swab method on the palm or
finger of the hand. This antibacterial test used negative control in
the form of hand surface bacteria without hand sanitizer (Figure
2-A), and positive control in the form of hand surfaces that use
commercial brand hand sanitizer (Figure 2-B). The results of the
study obtained hand sanitizer the most effective in killing and
inhibiting the growth of bacteria, namely hand sanitizer with an
eco-enzyme fermentation time of 3 months in a dilution ratio of
5: 40, which can be seen in Figure 2-C. This is indicated by the
number of colonies growing on the surface of the medium only
overgrown with fewer colonies compared to other hand sanitizer
samples. In addition, hand sanitizers with a 3-month time
variation and a dilution ratio of 5:40 (Figure 2-C) can be
compared to hand sanitizers branded in Figure 2-B, where the
growth in the number of colonies after inclusion for 48 hours is
very small. This proves that the more concentrated the eco-
enzyme is used, the more effective hand sanitizer kills or inhibits
bacterial growth.
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A- Without Hand Sanitizer = B- Commercial Hand Sanitizer C- Hand Sanitizer 5:40

Eco-enzyme 3 months

Figure 2. Visual performance of bacterial testing by swab method on the palm the hand
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Figure 3. Level of Respondent Preference to the Color of Eco-
Enzyme Based Hand Sanitizer
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Figure 4. Level of Respondent Preference to the Aroma of Eco-
Enzyme Based Hand Sanitizer

From Figures 3 and 4, it can be seen that the most accepted hand
sanitizer sprays are hand sanitizer sprays made from eco-enzymes
fermented for 3 months with a dilution ratio of 5:40.

4. CONCLUSION

Based on the results of research, it can be concluded that eco-
enzymes that can be used as hand sanitizer sprays are found in the
5:40 dilution sample with 3 months of eco-enzyme fermentation.
The liquid emulsion in this hand sanitizer is stable and the pH
value obtained in hand sanitizer spray with a dilution ratio of 5:
40 is 4.5, where the value meets the quality standard following
SNI 06-2588-1992. In addition, a hand sanitizer with a dilution
ratio of 5:40 is overgrown with a slight colony, the same as the
comparison with the positive control (commercial brand hand
sanitizer). The eco-enzyme liquid is brown with the distinctive
sour aroma of citrus fruits. The color and aroma are influenced by
the raw materials used as well as the length of fermentation. Eco-
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enzymes with a fermentation time of 2.5 months get a pH value
of 3, while eco-enzymes with a fermentation time of 3 months get
a pH value of 1.5.
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