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Abstract. Gayo area is the largest Arabica coffee production in Asia. The
materials used in this research were coffee beans which are natural, semiwashed, and fully-washed processed coffee. This study aimed to determine
the physicochemical of green bean will the various processing. The
moisture content of three green bean coffee were 9.78%, 9.60% and
11.03% for natural, semi-washed and full-washed processing, respectively.
The ash content ranged from 3.19% for natural processing to 4.33% for
full-washed processing. Full washed green bean coffee had the highest
lipid content, 12.5 ± 0.20% compared to the other coffee. Moreover, the
lowest pH and specific volume were found in natural processing coffee,
5.63 and 1.66 mL/g, respectively. The finding result shows that coffee
characteristics depending on the processing methods. Future work will be
done by applying various packaging for the coffee bean.

1 Introduction
Coffee has popular among people in various countries and has a high selling value and
export value. Indonesia is the number 4 coffee producer after Brazil, Vietnam, and
Colombia. The largest Arabica coffee production centre for the Indonesia, province is in the
Central Aceh Regency [1]. Coffee plants in Central Aceh Regency were 81,000 ha, which
meant that there was always an increase in planting area which directly increased coffee
production in Central Aceh District [2]. Bandingkan dengan berapa luas lahan kopi di
Indonesia.
Gayo Arabica coffee has characteristics and quality that can still be maintained. Occurs
due to biophysical factors, such as soil conditions, climate and altitude, which are planted at
an altitude of 1,000-1,400 m ASL. Cultural factors of the people who still use simple
methods in the processing and roasting methods. Coffee production in Indonesia is very
large, specialty coffee production from Aceh Province. In 2017 the average production of
arabica coffee in Aceh province reached 189.74 thousand tons and was the first rank coffee
in Indonesia from 2015 to 2019 which reached 55,885 tons average of production per year.
Specialty coffee is coffee that grows in a special micro-geographic climate resulting in a
distinctive and unique taste that is well-known among the international community [3].
Specialty coffee also tends to be stated as high quality and unique coffee because of its
special processing such as semi washed, fully washed, and natural.
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Coffee processing can be done in many ways, one of which is the fermentation process.
The main purpose of the fermentation process is to release the mucilage (mucilage layer)
attached to the coffee beans. The activity of the metabolism of microorganisms results in
the decomposition of the mucilage which is rich in sugar and pectin which become
nutrients during the fermentation process. One type of microorganism that is able to
ferment or remodel sugar is Saccharomyces cereviceae [4].
There are several ways to process coffee, namely dry (natural), wet (full-washed) and
semi-wet (semi-washed) methods. The difference between the three processes is the use of
water required for each process for fruit peeling and for washing coffee cherries. Of the
three processes, there is one processing that has the most influence on the quality of coffee,
namely the wet processing which requires a fermentation process for the final result.
Fermentation is done to form a lighter after taste on the coffee taste and to remove the
mucus layer that is still attached to the coffee which makes the taste bitter. The application
of this process must be done carefully because it can cause damage to the taste. Flavor
spoilage is an undesirable end result for coffee lovers [5].
The process of full-washed is a processed coffee by fermentation. The time required in
the fully washed process is about 7 days. The fully-washed coffee has a lighter and softer
taste. And semi-washed processed is a way of processing that is done by removing the outer
shell of the coffee cherries and then dried until clean from the coffee mucilage and then
washed in a semi-wet process. The natural processed is done by sorting coffee cherries that
have good quality, then dried in the sun until the moisture content reached 12%. After that,
the dried coffee cherries will be processed into a hulling machine [6].
Fermentation is done to remove the mucus attached to the coffee beans and improve the
taste of the coffee. After fermentation, the coffee beans are washed until the coffee beans
are clean, then the coffee beans are dried in the sun to dry with a moisture content of <12%.
The horn skin on the coffee beans is peeled using a huller machine to make green beans [7].
The purpose of this study was to determine the differences in the physicochemical
characteristics of the three types of processing, namely semi washed, fully washed and
natural processed.

2 Material and methods
Materials used in this research were green bean Gayo Arabica coffee that processed by
three coffee processing. Which are natural, semi-washed and fully-washed processed coffee
2.1 Research methods
2.1.1 Moisture content
Determination of water content is based on AOAC (Official Methods of Analysis) (2005)
[6]. The analysis was carried out using the gravimetric method, in which an empty cup was
heated in an oven at a temperature of 105oC for 30 minutes, cooled in a desiccator for 15
minutes, and then weighed. Then a sample of 2 g was put in a cup whose weight was
known, weighed, then dried in an oven at 105 oC for 3 hours, cooled in a desiccator for 15
minutes, then the cup and its contents were weighed and dried again for 1 hour and cooled
in a desiccator. Weighed again to determine the weight then the water content was
calculated. Water content is calculated by:.

2

E3S Web of Conferences 332, 01012 (2021)
ICFTNSA 2021

https://doi.org/10.1051/e3sconf/202133201012

2.1.2 Ash content
Ash content testing was carried out using the Sudarmadji method (1997) [7]. The ash
content test was carried out by counting the samples that had been dried to a constant
weight and then weighed as much as 5 g. The sample was put into a porcelain dish with
known initial weight and burned for 1 hour in the furnace at 100 °C, 2 hours at 300 °C, and
then 2 hours at 500 °C. The porcelain dish was cooled and then removed from the furnace
and put in a desiccator for 15 minutes and then Weighed again to determine the weight then
the ash content was calculated. Ash content is calculated by:

2.1.3 Lipid content
The lipid content test was carried out based on the AOAC method (2005). Lipid analysis
was carried out using the Soxhlet method. A sample of 5 g was wrapped in filter paper, then
placed in a Soxhlet extraction apparatus. The hexane lipid solvent is put into the lipid flask,
then reflux is carried out for ± 6 hours until the solvent drops back into the lipid flask and is
clear in color. The solvent in the lipid flask is distilled and collected again. Then the lipid
flask containing the extracted lipid was heated in an oven at 70°C until it reached a constant
weight, then cooled in a desiccator. The volumetric flask and weighed again to find out the
weight then the fat content was calculated.

2.1.4 Acidity level
The acidity test was carried out based on the AOAC (2005). The degree of acidity of coffee
was measured using a pH meter and calibrated with a buffer solution with pH values of 4
and 7. The sample was prepared as much as 1 ml, then added 10 ml of distilled water, after
that the sample was stirred for 5 minutes, the sample was transferred to a measuring cup,
pH- meter is immersed in the sample approximately 2-4 cm. The pH value is obtained by
reading the scale indicated by the pointer needle.:
2.1.5 Specific volume
The measurement of the volume of coffee using the displacement test method is by Yananta
(2003) [8]. Put the sesame seeds into a graduated cylinder whose volume is known and then
the weight of the sesame seeds is weighed from the graduated cylinder. Then, the graduated
cylinder is filled again with half of the sesame. Put one of green bean into the container,
and the container is filled with the remaining sesame seeds. Sesame seeds that don't go into
the container are weighed as spilled sesame seeds. Specific volume is calculated by:
:
2.2 Data analysis
This data analysis used non-factorial completely randomized design with 3 replications
comparing coffee from natural, semi-washed and full-washed coffee processing. Parameters
analyzed were moisture content, ash content, lipid content, pH, and the specific volume.
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3 Result and discussion
Psycho-chemical analysis on the sample including moisture, ash, lipid, acidity and specific
volume test. Each test was done with 3 repetitions and averaged.
Table 1. Psycho-chemical characteristic of green bean Arabica Gayo coffee
Parameter
Moisture Content (%)

Green Bean of Arabica Gayo Coffee
Natural
9.78 ±

0.25aA

Semi-washed
9.60 ±

Full-washed

0.11bB

11.03 ± 0.48aA

Ash Content (%)

3.19 ± 0.15bB

4.16 ± 0.02bB

4.33 ± 0.10aA

Lipid Content (%)

9.59 ± 0.86bB

11.35 ± 1.54aAB

12.5 ± 0.20aA

pH

5.63 ± 0.01cC

6.21 ± 0.03bB

6.24 ± 0.06aA

Spesific Volume (mL/g)

1.30 ± 0.28 bB

1.13 ± 0.01 bB

1.66 ± 0.06 aA

3.1 Moisture contents
The moisture content in green bean coffee can determine the quality and the taste of brewed
coffee [11]. The value of moisture content that has been treated with three types of
processing has significant effect with a moisture content ranged from 9.60±0.11 to
11.03±0.48%. The differences between each processed green bean coffee caused by the
length of fermentation that affects the moisture content of green bean coffee, in which the
moisture content increased with the longer fermentation time [12]. The use of water for
fermentation in full-washed processing caused the moisture content of the green beans is
higher than that of the other processing methods. Full-washed processed coffee has a longer
fermentation time than semi-washed, that caused fully-washed processed coffee has a
higher moisture content than the others. Although significant differences were found with
the moisture content but the three methods of processing have met SNI (Indonesian
National Standard) and ICO (International Coffee Organization) standard. The moisture
content in SNI 01-2907:2008 states that the maximum water content is 12.5%, while The
International Coffee Organization states that dried green coffee beans should have a
moisture content of 8 to 12.5% [13].
3.2 Ash content
Ash content is important to test on coffee to know the purity rate of coffee [14]. The ash
content in the natural processing type has the lowest ash content compared to the other two
processes, it has 3.19±0.15% ash content. The release of the epidermis in coffee beans
occurs more completely in the fermentation process in the form of cherries [15].
Meanwhile, the semi-washed and fully-washed processes have a fermentation method with
coffee beans that have been separated from the husks through the hulling method. The high
ash content in green beans Arabica Gayo coffee is due to the high mineral content, besides
that, dirt and remaining epidermis can also affect the ash content contained in coffee beans.
Differences in coffee ash content are caused by several factors, including coffee quality
[16].
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3.3 . Lipid content
In terms of quality, lipids on coffee bean have an important role in aroma retention [17].
The lipid content in the three types of processing has no significant effect. Lipid content
contained in the three types of processes ranged from 9.59±0.86 to 12.5±0.20%. Lipid
content of the three processed Gayo Arabika green beans coffee was still below the
standard for Arabica coffee in general. The ICO states that the lipid content in Arabica
coffee is around 15% and can be level up to 17%. The difference in lipid content in each
type of coffee processing is due to the different lipid levels in the wax layer around the
surface of the coffee green beans [18].
3.4 Acidity level
Acidity level of green bean coffee used to determine the quality and flavor of brewed coffee
[19]. Based on Table 1, the pH of green beans Arabica Gayo coffee from natural processed
has the lowest pH value, natural processed with a value of 5.63±0.01. When compared to 2
other types of processes that have a pH above 6.00, namely 6.21±0.03 for the semi-washed
processed and 6.24±0.01 for the fully-washed processed. This difference in pH value can be
due to differences in the fermentation process in each type of processing [20]. Natural
processed coffee has the longest time to fermented due to the fermentation still runs during
the drying process with the sun. The pH value of green bean coffee does not have a
significant effect because in the three types of processes because green bean coffee comes
from the same area. Location of growth, altitude and cultivation processes and post-harvest
processing that affect the pH level of green coffee beans [21].
3.5 Specific volume
The specific volume of coffee needs to be known to see the uniformity of coffee beans. It
shows the physical quality of coffee beans for coffee consumers and can be used as a blue
print to determine roasting temperature and period [22]. The specific volumes taken from
the three types of processes have no significant difference. Where the three types of
processing still use the same coffee varieties, namely Arabica coffee from the Gayo
highlands. The specific volume differences that occur in each processing process can be
caused by the application of different fermentation techniques. Fermentation process in
coffee beans caused a breakdown of compounds. Therefore, the breakdown of these
compounds causes a decrease in bean weight and volume in coffee beans [23].

4 Conclusion
The difference in methods can cause the variety of physicochemical properties of the Gayo
green bean coffee. The moisture content and ash content of Gayo Arabica coffee have met
the SNI and ICO moisture content standard. However, the lipid content result of the three
processed coffee lower than the ICO standard. Full-washed processing resulted in the
higher acidity level and the volume specific..
We thank Ministry of Research and Technology/ National Research and Innovation for funding this
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