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moisture level, defect value, impurity level, grain size, and flavor profile. Coffee samples
Malinau coffee, were gained from nine coffee-producing villages in Malinau Regency, involving 28 farmers
North Kalimantan, covering 190 ha of coffee plantations. The results identified distinct strengths of Malinau
gzglljgalmp rovement, coffee, notably its low moisture level (10.2%) and high caffeine content (1.94%) among the
Specia lt,y coffee. samples, offering a strong and intense flavor profile including chocolatey, a bitter aftertaste,
- and fruity undertones. Challenges for Malinau coffee includes high defect value (65.7/300 g)
and impurity level (0.6%), which undermine its marketability in premium segments. To bring
Malinau coffee up to par with other established specialty coffees, improvements in post-
harvest handling are needed, particularly sorting, quality control and consistent processes
Corresponding Author: methods. By adopting innovative cultivation and processing, Malinau coffee holds strong
< dwisantoso@borneo.ac.id potential as a competitor of specialty coffee, both for domestic and global markets while
(Dwi Santoso) highlighting its unique regional identity.

1. INTRODUCTION

Indonesia is known as one of the largest coffee producing countries in the world, with various types of local coffee
that have unique and distinctive flavors (Gumulya & Helmi, 2017; Sunarharum et al., 2019; Ramadhana et al., 2024).
Several local coffees, such as Gayo from Aceh, Toraja from Sulawesi, and Kintamani from Bali, have long dominated
the national and international specialty coffee market. Each type of coffee has unique characteristics, both in terms of
taste profile, chemical content and physical quality, so that it is able to attract the attention of global consumers
(Giacalone et al., 2019; Santoso & Egra, 2018). These characteristics are greatly influenced by environmental factors
such as altitude, temperature, rainfall, and the condition of the soil where the coffee grows. These environmental
variations contribute to differences in coffee's physical attributes and quality, including bean size, caffeine content,
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acidity, and flavor complexity, which ultimately determine the prominence of a coffee in the specialty market.
However, behind the popularity of these coffees, there are other types of coffee that have great potential but have not
received much attention, one of which is Malinau coffee from Malinau Regency, North Kalimantan. Malinau coffee is
a type of Robusta coffee that grows in the Indonesia-Malaysia border region, with agro-climatic conditions that
support the growth of quality coffee plants. Malinau Regency has unique ecological characteristics, including soil
conditions, rainfall patterns and humidity which can influence the growth of coffee plants and produce a different
flavor profile compared to coffee from other areas. According to a report from the East Kalimantan Plantation Service,
the border area in Malinau Regency has superior potential in developing agricultural and plantation commodities,
including coffee, with market orientation across districts, and even abroad (Koespramoedya et al., 2003). In addition,
the ‘Kaltara Brewing’ event initiated by the Tourism Department in collaboration with Bank Indonesia revealed that
super Robusta coffee produced by local farms from Malinau has an attractive taste and extraordinary quality.

In an increasingly competitive specialty coffee industry, it is important to evaluate the position of Malinau coffee
compared to other superior local coffees. This analysis not only aims to identify the comparative advantages of
Malinau coffee, but also provides strategic input to improve its quality so that it can compete in domestic and global
markets. With an integrated approach, Malinau coffee has a great opportunity to become one of Indonesia superior
coffees that is able to compete with other local coffees that are already well-known. Based on these problems, this
research aims to comprehensively evaluate the quality of Malinau coffee and compare it with other superior local
Indonesian coffees, in order to identify its development potential as one of Indonesia's specialty coffees which has
high competitiveness in the global market. Results of this research are expected will provide scientific information
regarding the characteristics of Malinau coffee, which can be a basis for farmers and coffee industry players in
improving production quality. In addition, this research is also expected to support marketing and promotion strategies
for Malinau coffee as a specialty product with competitive advantages, both for domestic and international markets.

2. MATERIALS AND METHODS

2.1. Location and Sampling

A quantitative descriptive approach was applied to evaluate the quality of Malinau coffee and compare it with other
specialty coffees in Indonesia. The research was carried out in Malinau Regency, North Kalimantan, involving nine
main coffee producing villages, including Long Berini, Long Atual, Long Kemuat, Long Alango, Long Titi, Harapan
Maju, Punan Setarap, Petulang, Long Bila, and Kaliamok (Figure 1). A total of 28 farmers with a total coffee land area
of 190 ha was selected purposively as respondents based on the level of coffee productivity in each village. Most of
the coffee plantation locations were in the outermost villages of Malinau District which directly borders Nunukan
District. Coffee bean samples were processed using traditional drying methods commonly used by local farmers.
Sampling was carried out using a stratified random sampling technique to ensure the diversity of coffee characteristics
that was analyzed.

2.2. Parameter Analysis
The parameters to be analyzed included caffeine content, damage level, and flavor profile (cupping).

a) Caffeine content

Caffeine content was measured using UV-Vis spectrophotometry with a wavelength of 275 nm, following the method
used by (Hardi ef al., 2019). Coffee samples were prepared through an extraction process using chloroform solvent to
separate active compounds, as explained in research (Jeszka-Skowron ef al., 2015). This process was carried out three
times in repetition for each sample to ensure consistency of results.

b) Damage Level

The level of damage was calculated using the defect value method with a weight of 300 grams per sample, including
categories of damage caused by insects, fungi, broken seeds and foreign objects. This methodology was adopted from
(Cortés-Macias et al., 2022) to ensure that all visual damage parameters were measured objectively. This analysis aims
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Figure 1. Map of research location with 9 villages coffee producing

to identify critical points in the post-harvest process that affect coffee quality. Coffee samples were spread out on a
bright surface. Live insects, rotten beans and moldy beans were calculated through sensory methods. Rotten seeds
were identified based on their dark black color, soft texture, or unpleasant odor. Moldy seeds were observed for white,
green, or gray spots. If necessary, microscopic analysis or microbiological tests was performed for further
identification. This calculation help to determine the quality of coffee based on applicable standards.

c¢) Flavor Profile (Cupping)

The taste profile was tested by five certified panelists using the Specialty Coffee Association (SCA) protocol at the
Indonesian Coffee and Cocoa Research Center (PUSLITKOKA), focusing on the parameters of aroma, taste,
aftertaste, acidity, body, balance and sweetness (Angeloni ef al., 2021; Nascimento et al., 2024). Each panelist gave
scores based on a scale of 1-100, and the data obtained was processed to get the average of each parameter.
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2.3. Analysis

Descriptive tests were used to analyze the physical and chemical parameters of each type of coffee, such as caffeine
content, moisture and defect value. This analysis aims to describe variations in coffee quality based on location
factors. Descriptive data provides an overview of the distribution of values and patterns for each parameter, making it
possible to identify the unique characteristics of Malinau coffee compared to other coffees. This approach is in line to
Fakhruddin (2020), who shows that environmental variations influence the physical attributes of coffee.

3. RESULTS AND DISCUSSION
3.1. Malinau Coffee Among the Specialty Coffees

Local coffee production in Indonesia during 2021-2023 period shows dynamic fluctuation, which is attributed to
various factors such as changes in climate conditions, cultivation techniques, and fluctuations in market demand. The
decline in production that occurred in several types of coffee, such as Gayo and Toraja Coffee, indicates that there are
challenges in sustainable production. This may be influenced by climate change which has an impact on soil fertility
levels, erratic rainfall, and attacks by pests or plant diseases. In line with the findings of (Sujatmiko & Ihsaniyati,
2018), climate change can reduce coffee productivity, especially in highland areas which depend on certain weather
conditions. On the other hand, the increase in production for Kintamani, Flores, and Mandailing specialty coffees
shows success in implementing better cultivation techniques or expanding production land.

Studies by (Byrareddy et al., 2019; Sott et al., 2020, Kittichotsatsawat et al., 2021) highlight the importance of
adopting modern technology and sustainable farming techniques in increasing coffee productivity. The success of
increasing production can also reflect the effectiveness of farmer training, the use of superior seeds, and increased
access to markets through government and private sector support. Coffee production which tends to be stable in types
such as Java Coffee and Papua Wamena indicates the sustainability of an established agricultural system. However, as
explained by (Borrella ez al., 2015; Levy et al., 2016; Anhar et al., 2021), production stability needs to be monitored,
especially by ensuring the availability of resources such as water, organic fertilizer and adequate labor. Overall, the
dynamics of local coffee production show the need for different strategies for each type of coffee. Coffee that is
experiencing a decline in production requires intervention in the form of farmer training, improving cultivation
techniques, and mitigating the impacts of climate change. Meanwhile, coffee production whose production is
increasing or stable needs to continue to be supported to maintain its sustainability.

Figure 1 presents Malinau coffee beans. The quality of Malinau coffee is detailed in Table 1 with a comparison to
other various local Indonesian coffees based on several main parameters, such as levels of live insects, rot, and fungus,
(IRF), water content (WC), grain size (GS), defect value (DV), level of impurities, broken seeds, and foreign objects
(IBFO), as wll as taste profile. This data shows the advantages and disadvantages of each type of coffee, which can be
the basis for developing the quality of Malinau coffee to make it more competitive in the specialty coffee market.

Figure 2. Malinau coffee beans

815



Jurnal Teknik Pertanian Lampung Vol. 14, No. 3 (2025): 812 - 822

Table 1. Comparison of the quality of Malinau coffee with other local Indonesian coffee

No zl())igézlty Variety ioRA)l; ?:;JC) (?A]S) I()g‘)l I?,/Fo? Flavor Profile References

1 Malinau Robusta 0.1 10.2 62 65.7 0.6 Chocolatey, Test results
Coffee (small) bitter aftertaste,

fruity
2 Gayo Arabica 0.2 11.5 90 283 0.1 Floral, fruity (Aprilia et al., 2018; Hardi et al.,
Coffee 2019; Fahmy, 2020; Pamungkas et
al., 2021)
3 Java Coffee  Robusta 0.1 12 87 40 0.3  Balanced, (Gumulya & Helmi, 2017; Fahmy,
chocolatey 2020)

4 Kintamani Arabica 0.15 12 80 31.7 0.25 Citrus, light (Fibrianto et al., 2018; Mangku et

Coffee al., 2019; Handayani et al., 2022;
Wijaya et al., 2022)

5 Toraja Arabica 0.1 11.5 85 23.3 0.2  Earthy, spicy (Rizky et al., 2016; Darwis et al.,

Coffee 2024; Loppies et al., 2024;
Mafazi et al., 2024)

6 Flores Arabica 0.2 12 90 35 0.3  Herbal, sweet (Nadhirah et al., 2016; Fahmy,
Coffee 2020; Mafazi et al., 2024)

7 Wamena Arabica 0.3 11.8 88 36 0.4  Earthy (Mangiwa et al., 2015; Ginting &
Papuan Kartiasih. 2019; Sukandar ef al.,
Coffee 2024)

8 Mandailing  Arabica 0.2 12 84 30 0.2  Chocolatey, (Nadhirah et al., 2016; Ginting et
Coffee sweet, balanced  «/., 2022; Rince, 2021)

9 Aceh Robusta 0.1 11.7 89 433 0.1 Earthy, herbal, (Agustina et al., 2019; Maleachi,
Coffee strong 2024)

3.2. Comparative Assessment

Malinau coffee is a type of Robusta, which is characterized by a stronger, bitter taste and a higher caffeine content
than Arabica. As Robusta coffee grown in the North Kalimantan region, Malinau coffee has unique potential due to its
environmental conditions and processing process. When compared to Arabica coffee, such as Gayo or Kintamani,
Robusta tends to be more resistant to extreme weather and plant diseases. This makes it the main choice for farmers in
mid-altitude areas, such as Malinau. However, Robusta is often underappreciated in the premium market, despite
having loyal consumer base. The existence of Malinau coffee as a representative of Robusta in this research provides
an important perspective on the advantages and challenges of local coffees. Through better processing, Malinau coffee
has the potential to compete with other specialty coffees in the coffee market.

3.2.1. Live Insects, Rot, Fungi

Malinau coffee has a low percentage of live insects, rot and mold, namely 0.1%. This value is equivalent to several
other specialty coffees such as Toraja coffee (Darwis ef al., 2024; Loppies et al., 2024; Mafazi et al., 2024). This
shows that Malinau coffee has gone through a fairly good post-harvest process, so that the risk of biological
contamination can be minimized. Even though the percentage is low, it is still necessary to pay attention to storage and
processing methods to maintain quality. Malinau's tropical environmental conditions, such as high humidity, can be a
challenge if the drying and storage processes are not carried out properly. This quality is a distinct advantage for
Malinau coffee, especially when compared with Papua Wamena Coffee, which has the highest value in this parameter
(0.3%). By maintaining this value, Malinau coffee can continue to be promoted as coffee with high hygiene standards.

3.2.2. Water Content

The water content of Malinau coffee is 10.2%, which is the lowest value among all samples. This indicates that the
Malinau coffee drying process is carried out optimally, so as to prevent mold growth and maintain stability during
storage. Compared to other coffees, such as Java Coffee and Flores Coffee which have a water content of 12%,
Malinau coffee shows superiority in post-harvest management. However, water content that is too low must also be
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monitored so that the coffee beans do not become too brittle during storage or processing (Taveira et al., 2015;
Poltronieri & Rossi, 2016; Getaneh ef al., 2020). This low water content is one of the selling points of Malinau coffee,
because it shows that the processing process meets international standards. This is important to increase the
competitiveness of Malinau coffee in the specialty coffee market.

3.2.3. Grain Size

Malinau coffee beans are classified as small, with 62% passing through the sieve. This value is much lower than other
coffees, such as Gayo Coffee and Flores Coffee, which reach 90%. The small grain size of Malinau coffee may be
caused by soil conditions or the Robusta variety used. Smaller beans can affect the roasting process, because they
require more attention to ensure even roasting results (Taveira er al., 2015; Schenker & Rothgeb, 2017; Johandri,
2017; Das et al., 2023). However, this small size is not always a weakness, because the taste of coffee is also
influenced by other factors, such as the natural flavor profile and post-harvest processing (Haile & Kang, 2019;
Velasquez & Banchon, 2023). Small bean size can be a challenge for Malinau coffee. However, with promotions that
highlight its unique flavor profile, Malinau coffee still has the opportunity to attract certain markets.

3.2.4. Defect Value

Malinau coffee had the defect value in this study, namely 65.7 grains per 300 grams. This is the highest as compared
to other coffees, such as Toraja coffee (23.3). The high defect value indicates the presence of more broken beans, black
beans, or foreign objects. Defect factors can be caused by less stringent sorting processes or less than optimal harvest
conditions (Fufa ef al., 2019; Guimaraes et al., 2019). A high defect value can reduce the competitiveness of Malinau
coffee in the premium market. Therefore, efforts need to be made to improve the sorting process and quality control
during post-harvest. By implementing selective harvesting methods, manual or mechanical sorting of beans, and the
use of density-based sorting tools, the value of these defects can be reduced so that the quality of the coffee increases.
Apart from that, implementing controlled fermentation and drying using a drying house or mechanical dryer can
reduce the risk of rotten and moldy beans. Even though it has a high defect value, Malinau coffee still has great
potential if processed using the honey process or washed process technique, which has been proven to improve the
quality of taste and attract the interest of specialty coffee consumers.

3.2.5. Impurities, Broken Nuts, Foreign Objects

The impurity level of Malinau coffee was 0.6%, which was the highest value in this study. This high number indicates
the need to pay more attention to the process of separating foreign objects during processing. Compared to other
coffees, such as Gayo and Mandailing coffee which only have a value of 0.1%, Malinau coffee needs to improve
hygiene standards. High levels of impurities can affect the final taste of the coffee, as impurities such as broken beans
or foreign objects can produce undesirable flavors (Guimaraes et al., 2019; Cordoba ef al., 2020; Getaneh et al., 2020;
Velasquez & Banchon, 2023; Al-Ghamdi et al., 2024). Therefore, using modern sorting equipment such as gravity
separators or optical sorters, implementing stricter manual sorting, and using more hygienic washing and drying
methods can be a solution to improving the quality of Malinau coffee. Apart from that, educating farmers about the
importance of selective picking and separating foreign objects from the harvest stage is also needed to reduce dirt
levels from the start.

3.2.6. Flavor Profile

Malinau coffee has a chocolatey taste with a bitter and fruity aftertaste. This flavor profile reflects the typical
characteristics of Robusta grown in tropical environments such as Malinau. The presence of a fruity taste indicates a
unique potential that can be enhanced through certain processing techniques. Compared to coffee like Gayo which has
a floral and fruity taste, Malinau coffee has a stronger taste which is suitable for certain consumers. This makes
Malinau coffee an alternative for those looking for coffee with a more intense taste. This taste profile is also an
opportunity to market Malinau coffee as a product with unique local characteristics. With more controlled processing,
the potential for this chocolatey and fruity taste can be further developed.
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3.3. Cupping Score (Scale 1-100)

Malinau coffee received a cupping score of 76.88 (Figure 3), which is the lowest value compared to other coffees.
This score shows that the taste profile of Malinau coffee is still below international specialty coffee standards, namely
a minimum of 80 out of 100 based on an assessment by a certified Q Grader. However, as Robusta coffee, this value is
quite competitive, considering that Robusta tends to have a stronger and bitter taste than Arabica (Cordoba et al.,
2020; Freitas et al., 2024; Sulaiman et al., 2024). With better processing, such as the honey process or fermentation
control method, the cupping score value of Malinau coffee can be increased significantly (Basalong ef a/., 2020).

Kintamani coffe ——re.._ Java coffee

Toraja coffee Gayo coffee

|
Flores coffee } Malinau coffee
!

Papua Wamena coffee Aceh coffee

Lampung coffee Mandailing coffee

Figure 3. Cupping score value for different specialty coffee samples in Indonesia

In the post-harvest process of Malinau Robusta coffee, there are several crucial stages that can improve the quality
of the cupping score. More controlled fermentation, both in the washed and honey process methods, can increase
flavor complexity and reduce the dominance of the bitter taste that is often characteristic of low quality Robusta
(Farah, 2019). Stricter sorting, both before and after drying, is important to eliminate defective beans that can
significantly reduce cupping scores (Loppies ef al., 2024). In addition, optimal drying with a more consistent method,
such as gradual drying or using a mechanical dryer with controlled temperature, can maintain the stability of the water
content and prevent the appearance of off-flavors due to uneven fermentation. With improvements in the fermentation,
sorting and drying stages, Malinau coffee cupping scores have the potential to increase significantly. This will not only
make it more competitive in the specialty coffee market, but also strengthen the identity of Malinau coffee as high
quality Robusta coffee with a distinctive taste character.

3.4. Caffeine Level

With a caffeine content of 1.94%, Malinau coffee has the highest caffeine content among the other specialty coffees
(Figure 4). This higher caffeine content provides an advantage for consumers looking for coffee with a strong
stimulant effect, typical of the Robusta type. This research shows that Malinau coffee has the highest caffeine content
compared to other coffees in this study. This value is in line with the characteristics of Robusta, which naturally has a
higher caffeine content than Arabica. For comparison, Arabica coffee such as Gayo and Kintamani has an average
caffeine content of 1.2%. This high caffeine content gives Malinau coffee a competitive edge, especially for
consumers looking for strong stimulant effects and intense flavor. The high caffeine content of coffee is also closely
related to the cultivation practices and post-harvest processing (Cordoba et al., 2020; Das, 2021; Munyendo ef al.,
2021; da Silva et al., 2022; Al-Ghamdi et al., 2024; Freitas et al., 2024; Sulaiman et al., 2024). Less than optimal
drying and fermentation processes can affect the stability of caffeine levels (Leblanc, 2021; Mugerwa, 2021). Apart
from that, other parameters such as the level of seed damage (defect value) of 65.7 per 300 grams and impurity
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content of 0.6% indicate the potential for improving post-harvest quality. Reducing defect values and impurities
through more standardized processing can contribute to increasing the consistency of caffeine levels, so that the
selling value of Malinau Coffee can be further increased.

The high caffeine content also supports the taste profile of Malinau Coffee, which is distinctive with a combination
of chocolatey, fruity and bitter aftertaste. This flavor profile further enhances the intense character resulting from the

Aceh
Mandailing
Lampung
Papua Wamena
Flores

Toraja
Kintamani

Java

Types of Indonesian Local Coffees

Gayo

Malinau

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Caffeine Content (%)

Figure 4. Caffeine content of different specialty coffees in Indonesia

dominant caffeine content. With a promotional strategy that emphasizes the strength and distinctive taste of Robusta.
With better post-harvest processing to reduce defect value and impurity levels, the consistency of caffeine levels and
overall quality of this coffee can be further guaranteed, thereby increasing competitiveness in the specialty coffee
market, both domestically and internationally. Malinau coffee is still less well known than other specialty coffees. The
main challenges are farmers switching to more profitable palm oil and pepper, as well as limited market access and
post-harvest infrastructure. Incentives, quality improvements, post-harvest standardization and marketing strategies
are needed to be more competitive.

4. CONCLUSION

Based on the research results, it can be concluded that Malinau coffee has several advantages, such as low water
content (10.2%) which indicates good post-harvest processing, as well as high caffeine content (1.94%) which is in
accordance with Robusta characteristics. The chocolatey taste profile with a bitter and fruity aftertaste also highlights
the unique potential of this coffee to be further developed as a specialty coffee product. Malinau coffee, however,
faces challenges such as defect values (65.7/300 g) and impurity levels (0.6%) which are higher than other coffees.
With improvements in sorting, processing and post-harvest innovation, Malinau coffee has a great opportunity to
compete in the premium market, especially by highlighting its local uniqueness.
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