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marketed as secondary products. The physical mechanical properties of
coffee at a faster decrease in water content, increase in brittleness and
accelerated color change are affected by temperature and roasting time

The stirrer rotation speed control on the prototype horizontal roaster was
added while still emphasizing the traditional method. The roaster is
Correponding email V : equipped with a temperature and time control to add product creations. The
ketutsuherman@pnb.ac.id temperature of 120° C has not shown the level of maturity where the weight
has not been reduced properly and there is no aroma. A temperature of 180°
C for 15 minutes with a rotation of 100 RPM causes a significant weight
loss of 60% and a strong coffee aroma has been smelled. The temperature
was set to 220° C despite varying times and rotations, resulting in a
completely burnt and immature coffee exhibited by a weight loss of only
50%. The results showed that temperature, time and rotation greatly affect
the quality of roasting results.
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1. INTRODUCTION

Only 20% of the national coffee bean production of 600,000 tons per year can be processed and marketed in
the form of secondary products, including roasted coffee, ground coffee, ready-to-eat coffee, and several other
types of secondary coffee [1]. The role of the roasting process is very important in the final result of coffee
(brewed coffee). The roasting process needs to be considered, including the roasting machine system, tube plate
material, the stability of the ignition source, and the type of coffee raw material and its characteristics, other
important aspects of roasting are temperature, time, skill, and roasting technique [2-5]. The coffee is roasted
using a 25 cm and 16 cm diameter Teflon pan. The treatment studied was a temperature of around 180 to 250 C
with a baking time of 12 minutes. The results showed that the roasting process using conduction heat with a
closed roaster causes the heat to spread evenly so that the roasting process runs faster. Temperature treatment
and roasting time have an effect on changes in the physical mechanical properties of coffee, namely a faster
decrease in water content, an increase in brittleness and an acceleration of dark color change [6-8]. The study
stated that the quality of roasting coffee beans is determined in terms of method, temperature and time, but the
tools used still have large dimensions and are relatively expensive.

Automatic roasters and grinders are made with a microcontroller system [9-12]. A gas-fueled
microcontroller roaster using a microcontroller as an electrical controller is made with only 3 settings for the
coffee profile, namely light 12.8 minutes, medium 17 minutes and dark 25 minutes with a temperature setting of
245 degrees Celsius [13-15]. A microcontroller-based automatic system is implemented so that the desired
profile quality can be determined.

Previous research has obtained a maximum roasting result of 30 minutes and an international standard
coffee profile [16-18]. The weakness of the tool in the construction of the lid. The construction of the vertical
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model has problems when opening or closing causing delays for pouring or picking up coffee beans. This
construction has an impact on the preheating time lag so that it affects the shape of the pot that resembles a tube
causing the coffee parts to not mix well. In this study, the lid will be redesigned and change the shape of the pot
into a semicircle to reduce the time lag that occurs and the turbulence of stirring the coffee beans. The quality of
the results is obtained by adding a stirrer rotation regulator

2. METHODS
2.1. Design

The lid and roasting pan were redesigned to optimize the roasting process. The effect of temperature, time
and rotation on the roasting results is seen from the test results. Temperature, time and rotation are fixed
variables, while the independent variable is coffee weight.

Redesign

Figure 1. Redesign roaster tool

2.2. Research instrument

Coffee samples were taken from Pupuan because later the tool will be applied in the area. Pupuan sub-
district is ranked first with production most robusta coffee for three consecutive years. According to data from
the Bali Province Central Statistics Agency (2017), it shows that Pupuan District always ranks first for the
highest Robusta coffee production in Tabanan Regency from 2014 to 2016. With a total of production in 2014
was 3,732.87 tons, in 2015 it reached 5,196.53 tons, and 5,170.99 tons in 2016. Judging from the large number
of coffee plantations in Pupuan District, so that the community can take advantage of this potential by processing
coffee beans into ground coffee (Dyah, 2019). Roasted profiles were recorded from weight and aroma based on
temperature variables 120° C —220° C, time 15 - 30 minutes and rotation 100 - 150 RPM.

3. RESULTS AND DISCUSSION
3.1. Result of Data

The Robusta coffee productivity in Pupuan District is evenly distributed in all villages in Pupuan District.
Distribution of Robusta coffee productivity by area or region is found in each village [19]. Soil characteristics
were: dark curved soil color, deep solum depth (>100 cm), high CEC, high base saturation, and good soil
fertility. According to the Soil Taxonomy system, the soil family is Typic Hapludands, ash, isohyperthermic.
Land suitability is quite suitable for coffee and salak [20][21]. The test was carried out with samples of Robusta
coffee from Pupuan Tabanan. Testing by varying the temperature, time and stirrer rotation. Observations were
made visually from color and aroma. The test results can be seen in Table 1.
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Table 1. The test result

Time Coffe . Water Content (%)
Temp RPM (min) (scent) Visual Before After
120 100 15 Weak ':-* 12.0 8.0
30 Burnt = * 5.0 3.0
150 15 Weak '*’ 6.0 4.0
Become & e
30 = 4.0 4.0
strong = - =
Become
160 100 15 4.0 3.0
strong
- -
Become ¥
30 strong < 4.0 2.0
150 15 B;fg;‘; - 7.0 5.0
a2
S
30 Become ‘ 6.0 4.0
strong
> -
180 100 15 Strong * 4.0 3.0
)
et =
30 Strong ’g 5.0 2.0
150 15 Strong ot 5.0 3.0
- L 4
'-
30 Strong ‘ 4.0 3.0
® o
-
220 100 15 Become g * 4.0 2.0
strong
> =
30 Burnt 4.0 2.0
> - ]
strong
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3.2. Descriptive Analysis

The roasting process in the coffee processing process affects the characteristics of the coffee. Variations in
temperature give the characteristics of the physical properties of the roast. The temperature of 120 C has not
shown the level of maturity with the aroma yet to be smelled and the weight loss is not too good. A temperature
of 180° C for 15 minutes with a rotation of 100 RPM shows a good level of maturity where the coffee aroma is
strong and there is a significant weight loss of 60%. The temperature was set to 220° C despite varying the time
and spin, resulting in a completely burnt and immature coffee, a weight loss of only 50%. Temperature, time and
rotation greatly affect the quality of roasting results.

4. CONCLUSION
The redesign of the lid and pan as well as the addition of temperature, time and roasting rotation controls
affect the characteristics of the roasted coffee.
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