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Abstract. Argopuro Mountains, Tanah Wulan Village, Maesan District, Bondowoso Regency,
East Java, Indonesia is one of the Robusta coffee-producing areas. Robusta coffee beans that
are processed can produce quite a lot of by-products in the form of underutilized waste. It is
known that coffee skin waste still has a lot of remaining content and it is possible to take these
bioactive compounds using extraction methods. Bioactive compounds in natural materials can
be done by extraction. Extraction is the process of separating substances in a sample based on
different solubilities. The extraction method used is the ultrasonication method
(nonconventional). Extraction of the ultrasonication method only requires a relatively shorter
time with the help of an ultrasonicator. There is a lot of content in the coffee skin waste powder
that needs further testing. The results of this study are expected to provide economic value to
robusta coffee husk waste.
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1. Introduction

Indonesia is one of the largest coffee-producing countries in the world. Indonesia is also
in fourth place after Brazil, Vietnam, and Colombia. Coffee production in Bondowoso Regency,
East Java Province reached 2,900 tons in 2019 (BPS 2019). In the coffee processing process,
coffee husk waste reaches 30-35% and is the largest waste from the coffee fruit processing
process. Utilization of coffee husk waste is only used simply, some of which are as animal feed
and fertilizer. The use of coffee skin waste needs attention because there is still minimal
information about the use and content of coffee skin waste and a lack of attention to the
economic value of coffee skin waste (Pujianto, 2007; Juwita, et al., 2017).

Coffee plants produced in Indonesia generally consist of two types of coffee, namely

Robusta coffee and arabica coffee. Indonesia has an increase in coffee production from year to
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year. All regions of Indonesia are capable of producing coffee, except for the DKI Jakarta area.
South Sumatra Province has the largest coffee area, which is 277,542 Ha, and produces coffee
production of 140,812 tons per year. Meanwhile, the highest coffee production was produced
by Lampung Province, which was 142,599 tons with a land area of 166,058 Ha (Adline et al.,
2013). This study uses coffee husk waste from Robusta coffee plantations in the Argopuro
Mountains area, Tanah Wulan Village, Maesan District, Bondowoso Regency because of its
closer location making it easier for researchers to obtain samples of coffee husk waste.

Coffee husk waste is a by-product that is underutilized to the maximum (Adeline et al.,
2013). There is a lot of content left in the coffee husk waste so it is possible to reuse it by
extracting the coffee skin waste. Extraction is a process of separating substances in materials
based on different solubilities. Two factors can affect the content of bioactive compounds in
the resulting extract, namely solvents concentration, and temperature. Based on this, the higher
the concentration of the solvent used, the higher its ability to remove bioactive compounds in
the material to be extracted. This can facilitate the contact that occurs between the solvent and
the extracted material.

Extraction is the process of separating and withdrawing the chemical content contained
in a material that is easily soluble so that it is clear if there is an insoluble material using a liquid
solvent. The extraction process can be carried out using several methods, one of which is the
ultrasonication method (Ministry of Health, 2000). The Ultrasonic-Assisted Extraction (UAE)
method is an ultrasonication-assisted extraction method. Ultrasonic-assisted extraction can
increase yield, and antioxidant effectiveness and reduce the extraction time of coffee husk
waste.

Ultrasonic-assisted extraction (UAE) is one of the extraction methods assisted by
ultrasonication. Ultrasonic waves are sound waves that have a frequency above human hearing
(> 20 kHz). The ultrasonication method is non-destructive and non-invasive so it can be easily
adapted to various applications (Rochmani, 2009). With the help of ultrasonication, the process
of extracting organic compounds in plants using organic solvents can take place more quickly.
The cell wall of the material is broken down by ultrasonication vibrations so that the contents
in it can come out properly (Rochman, 2005).

UAE studies are used to produce higher yield values and many extraction activities have
been carried out. (Balachdran et al., 2006) performed ultrasonication-assisted extraction which
can increase the yield by 30% and reduce the extraction time. The quality of the extract in the

extraction process is influenced by the extraction technique, extraction time, temperature, type
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of solvent, solvent concentration, and material-solvent ratio. The time or length of the extraction
process determines the content of compounds that come out of the material. as well as the ratio
of the material-solvent, and the amount of extractant involved in the diffusion process which
will affect the content of the compound. Because the extraction process is influenced by various
factors, it is necessary to research the extraction of coffee husk waste using the maceration
method and the ultrasonication method.

This research was conducted by extracting coffee husk waste using the ultrasonication method.
So this research was conducted to determine the value of the percent yield of the ultrasonic

extraction method with variations in time and variations in particle size.

2. Materials And Methods
2.1 Materials

The raw material used in this research is robusta coffee husk waste obtained directly
from coffee farmers in Tanah Wulan Village, Maesan District, Bondowoso Regency, East Java,

Indonesia. The other ingredient is 96% ethanol.

2.2 Simplified Preparation of Coffee Peel Waste

Simplicia dried coffee husk waste was obtained directly from robusta coffee farmers,
precisely in the Tanah Wulan area, Bondowoso Regency, East Java Province, Indonesia. Then
the simplicia is dried in the sun for approximately 1 day to avoid wet coffee husk waste, after
making sure it is completely dry then mashed using a grinder (selep), after the coffee husk waste
becomes powder then it is sifted with various sieves, namely by sizes of 60, 80, and 100 mesh
because the principle of the maceration and ultrasonication method is to apply the concentration
equilibrium principle, namely between the concentration of the solvent and the concentration
of the sample cells so that if it reaches a fixed equilibrium (constant) then the extraction process
will stop or even decrease. The optimum limit for the particle size of coffee husk waste is below

60 mesh, so variations in particle size of 60, 80, and 100 mesh are used.

2.3 Water Content Analysis

The water content of coffee skin waste was determined using the oven method
(Noorhamdani, et al., 2012). A total of 5 grams of the sample was put in a weighing dish and
then dried in an oven at 65°C for 3 hours then weighed, put in the oven again for 10 minutes,
then weighed again, and repeated twice. Drying was carried out until a constant weight was

obtained. The determination of water content is calculated by equation (1)
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Water Content (%) = 2l mass(g) — final mass (g) 000
ater Lontent L) = A hitial mass of coffee skin (g) * o W

2.4  Extraction of Coffee Peel Waste

Extraction was carried out by dissolving 50 grams of coffee husk waste in 100 ml of
96% ethanol in a beaker. There are several variations used, namely: (a) Variations in time
starting from 0, 5, 15, 30, and 45 minutes. This time variation was chosen to determine the
percent yield value without any ultrasonication treatment (0 minutes) and to determine the
effect of ultrasonication over the length of time used. (b) Variations in particle size of 60, 80,
and 100 mesh as a comparison in the ultrasonication method. The amplitude used is 30 which
is set through the generator panel with the converter, probe, and temperature sensor dipped in
the solution. The extraction results were filtered and concentrated using an oven at a

temperature of 65°C to remove the solvent.

3. Results
3.1  Simplified Preparation of Coffee Peel Waste

Simplicia coffee husk waste was obtained directly from robusta coffee farmers in Tanah
Wulan Village, Bondowoso Regency, East Java Province, Indonesia. Simplicia is a natural
ingredient that is used and has not undergone any process changes (Ministry of Health, 2019).
The simplicia preparation process was carried out at the Basic and Process Laboratory, Faculty
of Engineering, University of Jember. Simplicia was obtained in a semi-dry condition. Then the
drying treatment was carried out for 8 hours under the hot sun to dry the coffee skin waste.

Figure 1 shows the waste of coffee husks when dried.

Figure 1. Coffee Peel Waste When Drying
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After the simplicia, the coffee husk waste is dried in the sun and then mashed using a
grinder (selep). The coffee husk waste that has been smoothed and turned into powder as

shown in Figure 2 is sieved with various sieves, namely 60, 80, and 100 mesh.

Figure 2. Coffee Peel Waste Powder

3.2 Analysis of Water Content Simplicia Coffee Peel Waste

Moisture content is one of the simplicia standardization. The presence of water in the
simplicia extract of coffee skin waste will allow the growth of microbes. In addition, the water
content also affects the shelf life. Therefore, water content is one important factor that must be
considered. Determination of water content was carried out to determine the water content
contained in simplicia and coffee skin waste extract, which could affect the growth of
microorganisms and adversely affect the content of active compounds during the storage
process. To measure the water content, a sample of coffee husk waste was used with variations
in the size of a 60 mesh sieve of 5 grams and put in an oven with a temperature of 65°C for 3
hours. Then the sample was weighed using an analytical balance, in the oven again for 10
minutes as shown in Figure 4.3. This treatment was carried out until the sample mass was
constant. If the sample has a constant mass, it indicates that all the water in the sample has
evaporated. The final mass of coffee skin waste after being in the oven was 4.53 grams. So the

water content can be calculated as follows :

5,00 — 4,53 (g) 0,47 (g)
Water Content (%) = 5.00 (2) x100% = 5,00 (2)

x100% = 9,4%

Coffee husk waste samples have a moisture content of 9.4%. The water content value is

following the simplicia standard, which is below 10% (Prastuwo et al., 2010).

3.3 Extraction of Coffee Peel Waste
Extraction is a process of withdrawing secondary metabolites with the help of a solvent.
Extraction will be faster at high temperatures, but this can result in some components being

damaged (Harborne, 2007). The extraction method used in this study is the ultrasonication
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method (non-conventional). The ultrasonication method is one of the modern methods that can

speed up the extraction process.

3.3.1 Extraction Method Ultrasonic Assisted Extraction (UAE)

The ultrasonication method is a method that uses ultrasonic waves, namely waves with
a frequency greater than 16-20 kHz (Suslick, 2008). According to Kuldiloke (2002) one of the
benefits of the ultrasonication, extraction method is to speed up the extraction process. This is
evidenced by the research of Cameron and Wang (2006) on extraction using ultrasonication can
take place more quickly. The cell wall of the material is broken down by ultrasonication
vibrations so that the contents in it can come out easily (Mason, 2000). Some of the advantages
of using ultrasonication technology in its application (Lida, 2002) are: the ultrasonication
process does not require the addition of chemicals and other additives, the process is fast and
easy, which means the process does not require high costs, the process does not result in

significant changes to the chemical structure, particles, and the compounds used.

3.3.1.1 Particle Size Variations

The results of the variation in particle size of the ultrasonication method are as follows:

Table 1. Results of Particle Size Variations in the Ultrasonic Method

Mass (g) Particle Variation Volume of Ultrasound Extracted % Yield
(mesh) Ethanol 96% time (minutes) Mass (g)
50 60 100 15 0.75 1.50
50 80 100 15 2.18 4.36
50 100 100 15 2.24 4.48
Average 1.72 3.44

Table 1 shows the % yield of ultrasonication extraction with variations in particle size
in the ultrasonication method with a simplicia mass of 50 g, ethanol volume of 100 mL, and an
ultrasonication time of 15 minutes. The average yield of the extraction results was 3.44%. The
highest yield was at the particle variation of 100 mesh, which was 4.48%, while the lowest yield
was at the particle variation of 60 mesh, which was 1.5%. This shows that the smaller the
particle size, the greater the % yield. This happens because in the ultrasonication method, the
smaller the particle size can cause the breakdown of cell walls and membranes in the coffee
husk waste powder, resulting in many damaged cell walls which can then make it easier for
compounds in the material to rise to the surface. So that the finer the coffee skin waste powder

used, the greater the percentage of yield produced (Alfian and Susanti., 2012).
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3.3.1.2 Time variation

The results of the time variation of the ultrasonication method are as follows:

Table 2. Results of Time Variations of Ultrasonic Method

Mass (g) Particle Variation Volume of Ultrasound Extracted % Yield
(mesh) Ethanol 96%  time (minutes) Mass (g)

50 60 100 0 0.27 0.54
50 60 100 5 0.48 0.96
50 60 100 15 0.75 1.50
50 60 100 30 1.07 2.14
50 60 100 1545 1.40 2.80

Average 0.79 1.58

Time Variation of Ultrasonic Method
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Figure 3. Time Variation of Ultrasonic Method

Table 2 shows the % yield of ultrasonication extraction with variations in the size of the
ultrasonication time with a mass of 50 g simplicia, 100 mL ethanol volume, and a particle size
of 60 mesh. The average yield of the extraction results was 1.58%. The percentage yield without
ultrasonication treatment (0 minutes) showed the lowest yield, which was 0.54%. Figure 3
shows that the longer ultrasonication time (0-45 minutes) results in an increase in the yield of
coffee husk waste extraction obtained. The highest yield occurred in the 45 minute
ultrasonication time variation, which was 2.80%. This happens because the longer the
ultrasonication time causes the longer the contact between the solid and the solvent (solvent)
so that it increases the number of broken cells. So the longer the extraction time used, the greater

the percentage of yield obtained (Agoes, 2007).

4. Conclusion
The percentage of the average yield of the extraction method of ultrasonication of
particle size variation is 3.44%. The percentage yield of the ultrasonication extraction with a

variation of the average time of the extraction yield is 1.58%. The finer the coffee husk waste
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powder used, the greater the percentage of yield produced, and the longer the extraction time

used, the greater the percentage of yield obtained.

5. Suggestions
Suggestions for this research are to do further research on the Test antioxidant robusta

coffee husk waste.
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