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Organic waste is waste that contains carbon compounds that come from
living things, such as fruit and vegetable waste. However, the community is
still not able to manage it optimally, even though organic and non-organic
waste can still be processed into useful products. This effective way can be
realized through the manufacture of eco-enzymes that can be applied at the
household level. Eco-enzyme is a liquid extract produced from the
fermentation of vegetable and fruit residues with brown sugar as a substrate.
The eco-enzyme has a strong sweet and sour fermented aroma due to the
peels of oranges, pineapples, and papayas. This environmentally friendly
enzyme can be produced using fruit peel, brown sugar, and water. Eco-
enzyme solution when mixed with water, will react and can be used as a
liquid disinfectant. Disinfectants commonly used are generally derived from
synthetic chemicals in the form of artificial chemicals. One of the natural
ingredients that can be used as a disinfectant is eco-enzyme liquid. This study
aims to make a disinfectant using an environmentally friendly enzyme liquid,
namely eco-enzyme. The method used in this research is a mixed method of
fermentation of orange peel waste, pineapple and papaya, brown sugar, and
water with a ratio of 3:1:10. Analysis for eco-enzyme pH, and
Phytochemicals, while for disinfectants include pH, total phenol content with
UV-Vis Spectrophotometer, hard water emulsion stability, and antibacterial
test. All samples of the disinfectant product met the requirements of SNI 06 —
1842 of 1995, besides that, the best disinfectant product was found in a ratio
of 1:10 which could reduce bacterial growth.
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1. INTRODUCTION

Every day human activities are not spared from activities and produce a lot of waste or waste, be it
organic or inorganic waste. In Indonesia, the amount of waste produced per day is on average 0.68 kg per
person or 67.8 million tons of total national waste [1][2]. Inorganic waste is material that is considered
useless and then discarded and cannot be decomposed again, examples of organic waste are vegetable waste,
fruit residue, fruit peel and so on. The solution to the impact caused by fruit waste, fruit peel waste can be
used as an alternative raw material to make eco-enzymes.
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Eco-Enzyme is a combination of organic waste. Eco-enzymes are complex liquids made by fermenting
kitchen waste such as vegetables and fruit peels. Eco-enzymes are also included in homemade vinegar,
reduced from alcohol by the fermentation process of kitchen waste as a substrate with sugar [3].

The idea of this eco-enzyme is to process enzymes from the waste or organic waste. Basically, eco-
enzymes accelerate bio-chemical reactions in nature to produce useful enzymes using organic waste. This
enzyme from organic waste is one way of waste management that utilizes kitchen scraps for something very
useful [4][5]. Eco-enzymes act as antifungal, anti-bacterial and insecticidal agents. It can also be used as a
cleaning agent or disinfectant.

This study aims to make a cleaning liquid or disinfectant from eco-enzyme, as a step in reducing the use
of chemicals and replacing them with natural ingredients because Disinfectants commonly used are
disinfectants whose raw materials are chemicals that aim to clean the area that transmits myco-organisms.

2. RESEARCH METHODS
2.1 Tools and materials

In this study the tools and materials used include: Hot plate, Analytical balance, Erlenmeyer, Beaker,
Measuring beaker, Closed container, Knife, Filter, Filter paper, Watch glass, Measuring pipette, Test tube,
Glass funnel, Dropper, pH paper, Volumetric flask, Rubber ball, Spatula, Stirring rod , Petri dish, Magnetic
Stirrer, Oscillating wire, Wooden stirrer, Plastic bottle, Aluminum foil and Uv-Vis Spectrophotometer. In
addition, the materials used in this study include pineapple peel, papaya peel, orange peel, brown sugar,
water, HCI, NaOH, 5% FeCI3 solution, folin-ciocalteu reagent, gallic acid.

2.2 Experimental procedure

In the manufacture of eco-enzymes, the main thing that must be done is to clean the waste of orange
peel, pineapple and papaya using clean water with the aim of being free from dirt that comes with the fruit
skin. In addition, brown sugar is used as molasses and mixed with fruit peels that have been washed into a jar
filled with water. The fruit rind and brown sugar that have been mixed are stirred until homogeneous. Then
the eco-enzyme was fermented with variations of 2 months, 2.5 months and 3 months.

2.3 Data Processing and Data Analysis Techniques

In this research, the data is presented in tabular form according to the type of variable that describes the
results of the eco-enzyme and disinfectant analysis. Data analysis carried out in this study is pH analysis by
measuring the degree of acidity of the sample at room temperature with a pH meter or pH paper.

Organoleptic Test Testing using the five senses. Assessment with the senses, is widely used to assess the
quality of agricultural products and food commodities [6].

Phytochemical Test Phytochemistry is a science that describes the chemical aspects of a plant [7]
including flavonoid, saponin, quinone, tannin and phenolic tests. Flavonoids were evidenced by the presence
of foam and the sample changed color to orange. Saponins can be detected by the foam test in water.
Quinones are indicated by the formation of a yellow color. Tannins are evidenced by the formation of a blue-
black or green-black color [8].

Phenol Qualitative Test showed the presence of green, red, purple, blue, or black strong blackish green
and blackish blue [9].

Antibacterial Test Nutrient agar plates were spread with microbial suspension and samples were
inoculated using the well diffusion method. These plates were incubated for 48 hours at 320C and observed
for the inhibition zone.

Determination of Total Phenol Content with Folin-Ciocalteu reagent was carried out by UV-Vis
Spectrophotometer using Folin-Ciocalteau reagent and gallic acid as a standard for comparison.

Total Phenol Test Making a standard standard curve. The standard standard solution of gallic acid was
added with Folin-Ciocalteu reagent and aquabides. The mixture was left for 10 minutes at room temperature,
then 20% sodium carbonate was added. The mixture is then heated in a water bath at 40° C. for 20 minutes
and cooled rapidly in liquid ice. The results obtained were diluted with aquabides, then transferred into a
cuvette, the absorption was read on a spectrophotometer at a wavelength of 760 nm.

Determination of Total Phenol Test Testing total phenol test [10]. Eco-enzyme added folin-ciocalteu
reagent and aquabides. The mixture was left for 10 minutes at room temperature, then 20% sodium carbonate
was added. The mixture was heated in a water bath at 40°C for 20 minutes and immediately cooled in liquid
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ice, then diluted with aquabides and transferred to a cuvette, the absorption was read on a spectrophotometer
at a wavelength of 760 nm [11][12].

Hard Water Emulsion Stability Measure the stability of the emulsion formed by mixing the sample with
hard water. The stability of the water emulsion is indicated by the presence or absence of a layer separation
and a precipitate from a floc [13][14].

The hedonic test is a test of consumer acceptance of the disinfectant product. The preference test used 25
panelists, where the panelists were asked to express their personal impressions about their likes or dislikes of
an air freshener product with a preference scale. The scale used is 1 (not interesting), 2 (less attractive), 3
(quite interesting), 4 (interesting), 5 (very interesting) [15]-[17].

3. RESULTS AND DISCUSSION
3.1 Eco-Enzyme Characteristic Test Results

From the research that has been done, the product is a disinfectant from eco-enzyme. The variables used
were the fermentation time of the eco-enzyme, namely 2 months, 2.5 months, 3 months and the ratio ratio of
the disinfectants 1:10, 1:20, 1:30, 1:40, 1:50. The results of the eco-enzyme analysis can be seen in Table 1.

Table 1. Characteristics of Eco-Enzyme

Characteristics of eco-enzymes Results
Color Brown
Scent Typical acid fermentation
pH 4

3.2 Discussion

Eco-enzymeis one of the results of the processing of organic waste that has many uses in everyday life.
In the manufacture of eco-enzymes, the fermentation process is very important. The fermentation process
lasts for 3 months. In the fermentation process carried out in a closed container or anaerobic fermentation,
namely fermentation without the need for oxygen. In this fermentation process, brown sugar acts as a nutrient
for microorganisms/bacteria so that the fermentation goes well. In the first month the eco-enzyme produces
alcohol. In the second month eco-enzyme produces vinegar and in the third month produces enzymes. In the
organoleptic test, the eco-enzyme has almost the same color. The resulting color depends on the brown sugar
used. A good eco-enzyme pH is < 4 or = 4. The more acidic the pH, the better the eco-enzyme produced.

Phytochemical test was carried out as a qualitative preliminary test to determine the chemical content of
secondary metabolites in plants. These compounds determine the characteristics of the active compound
causing the toxic effect or beneficial effect. Based on the results of the phytochemical test, it can be
concluded that the eco-enzyme contains flavonoids, saponins, quinones, tannins and phenolics [18].

Fermentation in the eco-enzyme has a great influence on the phenol content. The level of phenol eco-
enzyme in the initial conditions before fermentation was 184,552 mg/L. After fermentation for 3 months, the
phenol content of the eco-enzyme was 762,200 mg/L. The total phenolic content of the eco-enzyme before
and after fermentation had different values. The total phenolic content of the eco-enzyme after the
fermentation process was higher than before the fermentation, thus indicating an increase in the total phenolic
content.

In this study, eco-enzyme was used as a liquid disinfectant. Disinfectants are chemical preparations that
can destroy or reduce the growth of microorganisms on the surface of inanimate objects such as instruments
and surfaces. Disinfectants can not always kill all organisms, because there are types of microorganisms that
are resistant. Disinfectants that are commonly used are disinfectants whose raw materials are chemicals that
aim to clean areas that transmit mycoorganisms. Therefore, the use of chemicals needs to be reduced and
replaced with natural ingredients. One of them is a disinfectant from eco-enzyme. The pH quality
requirement of floor cleaning fluid according to SNI (Indonesian National Standard is 6-11, the disinfectant
product tested shows results which meet the Indonesian National Standard.
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Figure 1. Phenol Level Graph

Based on Figure 1, it can be seen that the decrease in total phenol content was followed by a small
comparison of the sample formula, so that the volume of eco-enzyme used as the volume of the dilution
sample was small so that the phenol content also decreased. The total phenol content of each test sample had
different results, because in the EC1 sample the ratio of 1:10 was the highest concentration, which was
132,940 mg/L. Meanwhile, the EC5 sample with a ratio of 1:50 had the lowest total phenol content, which
was 40,961 mg/L. The increase in total phenolic content that occurs in the fermentation product can be
caused by enzymatic reactions on the substrate, thereby releasing larger phenolic compounds as the final
product.

In the emulsion stability test in hard water, it was found that after being left for 6 hours from 10 am to 4
pm. Hard water emulsion stability test of the formulated disinfectant preparations showed stable results, did
not form a layer or precipitate (floc) in the mixture. This happens due to several factors, including the shape
of the emulsion, the type of emulsifier used, the distribution of the solute between the two immiscible
solvents and the surface tension.

The results of the antibacterial activity of the disinfectant liquid are intended to determine how well
the disinfectant product inhibits the growth of bacteria from the floor of the Bioprocess Laboratory. The
results of the antibacterial activity test showed that the less dilution, the less the number of colonies that
grew. This proves that in the eco-enzyme content there are compounds that can effectively reduce bacterial
growth. The phenolic compounds contained in the eco-enzyme are bactericidal. Phenol compounds will
interact with the cell walls of microorganisms and cause protein denaturation, so that proteins undergo
structural changes and will increase cell permeability so that cell growth will be inhibited and become
damaged. In the results obtained, The most effective disinfectant in reducing the growth of bacterial colonies
was a disinfectant with a ratio of 1:10. This is because based on observations, disinfectants with a ratio of
1:10 bacteria grow in small numbers.
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Figure 2. Graph of Preference for Disinfectant Colors
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Figure 3. Graph of Preference for Disinfectant Smells
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From the three graphs above, it can be concluded that from all the existing formulas, the formula that is
most accepted by the general public is 1:40, because it has a good shape, a not too pungent aroma and an
attractive color.

4. CONCLUSION

Eco-enzyme is a versatile liquid fermented from fruit skin waste, brown sugar and water can be used as
a disinfectant. Raw materials in the manufacture of eco-enzymes greatly affect the success rate in the
fermentation process in eco-enzymes. The resulting eco-enzyme liquid is brown. The characteristic results of
the eco-enzyme that have been fermented for 3 months have met the requirements as a good eco-enzyme,
namely pH < 4 and a characteristic citrus aroma of fermentation. The use of chemicals in the manufacture of
disinfectants needs to be reduced and replaced with natural ingredients. One of them is a disinfectant from
eco-enzyme. The phenol content contained in the eco-enzyme liquid is effective in reducing bacterial growth
so that it can be used as a disinfectant. At a sample dilution of 1:10 in the antibacterial test, it was seen that
only a few bacteria or microorganisms grew.

The results of the quality characteristics of the disinfectant, namely pH, and the stability of the hard
water emulsion for each sample have met the requirements based on SNI 06 — 1842 of 1995, namely pH 6 —
11 and stable emulsion stability in hard water. In the sample dilutions of 1:10, 1:20, 1:30, 1:40 and 1:50 the
pH values obtained are 6-7 where these values meet the quality requirements of disinfectant. In the hard
water stability test, all samples of the disinfectant product have stable emulsion stability in hard water,
because there is no formation or no sediment or coating on the sample of the disinfectant product and it meets
the quality requirements of the disinfectant.
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