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 Kopi luwak  is produced from coffee cherries which eaten by luwak 
which then excreted together with its feces. The 
should be. Due to its unique processing and flavor, kopi luwak considered as one of special coffee in 
the world. Studies on kopi luwak quality are definetely still limited. The aim of this
analyze chemical compounds and sensory profile of kopi luwak. The study has been done by collecting 
three samples of kopi luwak from the various farms in Bener Meriah, Aceh, Indonesia. The examined 
parameters were chemical compounds (sucrose, chlorogenic ac
(fragrance, flavour, aftertaste, body, acidity, balance, uniformity, clean cup, sweetness and overall). 
Chemical compounds examined by HPLC while sensory profile done by Q
standard. The result showed th
chlorogenic acids 3.61
84.75, categorized as specialty coffee. Moreover kopi luwak noted to have nutty, chocolatt
herby and wattery. Future study on other chemical compounds and their relation to sensory is highly 
recommended
 

 
 
 
 

 

INTRODUCTION 
 

Coffee is one of the most important agricultural commodities. 
Drinks made of coffee are always pleasing and stimulating and 
hence become the favorite of many people. Brazilia, Vietnam, 
Indonesia and Colombia are world leaders in coffee production 
while the leading consumers are USA, Germany, Japan, Italy 
and France (ICO, 2012; Sunarharum, 2014).  
 

The coffee tree belongs to the Rubiaceae family, genus Coffea. 
Although more than 80 coffee species have been identified 
worldwide, only two of them are economically important: 
Coffea arabica and Coffea canepora. Arabica and robust
coffees are different in many ways, including their optimal 
growing climates, physical aspects, chemical compounds and 
the characteristics of the brew made with the roasted beans 
(Clarke, 2003). According to Bicho et al. (2003), the flavor of 
Coffea arabica and Coffea canepora are differ distincly.
 

Coffee is highly valuable beverage that is consumed not only 
for the joyful of its flavour but also for its health benefits 
(Maurya, 2016; Farah, 2006). There are many compounds in 
coffee that are often thought to have implication upon human 
health. These include caffein, micronutrients and chlorogenic 
acids (Minamisawa et al., 2004). The coffee quality is directly 
related to various constituents physical, physical
chemical that are responsible for roasted bean aspects, flavor 
and aroma of drinks.  
 

Coelho and Pereira (2001) define the coffee quality as a more 
broadly drink, as follows: chemical composition of grains; 
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ABSTRACT 

Kopi luwak  is produced from coffee cherries which eaten by luwak 
which then excreted together with its feces. The feces then clean washed, dried and processed as they 
should be. Due to its unique processing and flavor, kopi luwak considered as one of special coffee in 
the world. Studies on kopi luwak quality are definetely still limited. The aim of this
nalyze chemical compounds and sensory profile of kopi luwak. The study has been done by collecting 

three samples of kopi luwak from the various farms in Bener Meriah, Aceh, Indonesia. The examined 
parameters were chemical compounds (sucrose, chlorogenic ac
(fragrance, flavour, aftertaste, body, acidity, balance, uniformity, clean cup, sweetness and overall). 
Chemical compounds examined by HPLC while sensory profile done by Q
standard. The result showed that kopi luwak has sugar content 5.09
chlorogenic acids 3.61-3.92 %. Kopi luwak has a fairly high cupping value, ranging from 83.75 to 
84.75, categorized as specialty coffee. Moreover kopi luwak noted to have nutty, chocolatt
herby and wattery. Future study on other chemical compounds and their relation to sensory is highly 
recommended 
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Indonesia and Colombia are world leaders in coffee production 
while the leading consumers are USA, Germany, Japan, Italy 
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The coffee tree belongs to the Rubiaceae family, genus Coffea. 
Although more than 80 coffee species have been identified 
worldwide, only two of them are economically important: 

. Arabica and robusta 
coffees are different in many ways, including their optimal 
growing climates, physical aspects, chemical compounds and 
the characteristics of the brew made with the roasted beans 
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Coffee is highly valuable beverage that is consumed not only 
for the joyful of its flavour but also for its health benefits 
(Maurya, 2016; Farah, 2006). There are many compounds in 

ften thought to have implication upon human 
health. These include caffein, micronutrients and chlorogenic 

., 2004). The coffee quality is directly 
physical-chemical and 

onsible for roasted bean aspects, flavor 

Coelho and Pereira (2001) define the coffee quality as a more 
broadly drink, as follows: chemical composition of grains; 

processing methods of harvesting and storage; roasting and 
preparation of drink. Good quality coffee flavour has been 
described as a pleasant sensation, a balance combination of 
flavour, body, aroma, and absen of faults (Mori 
2003).According to Clarke and Macrae (1985), the differences 
in processing can impact coffee 
 

In green bean coffee processing, some processing techniques 
are applied to the harvested coffee fruit to green bean. Green 
bean coffee is produced by dry processing (natural) and wet 
processing (washed). Wet processing yields a better quality 
coffee with less body, higher acidity and aroma than the dry 
prcessing (Mazzafera and Padilha
producers combined both processing which name semi
(semi washed) processing which compromise between dry and 
wet method, offers a coffee with intermediaate body (Ghosh 
and Venkatachalapathy, 2014; Duarte 
al., 2005). Beside that, there is the unique coffee processing 
which the product entitled as kopi luwak
et al., 2012; Sunarhanum, 2014).
 

Kopi luwak is one of popular coffee in the world.  This coffee 
is produced from coffee cheries which eaten by common palm 
civet named as luwak (Paradoxorus hermaphroditus)
then excreted the bean without the coffee pulp together with its 
feces. The feces then are collected,  clean washed and processed 
like reguler coffee dried and roasted (Marcone, 2004; 
Panggabean, 2011).  Kopi luwak known as coffee with high 
selling price due to its unique flavour and its limited production 
(interisting production process). As consequences, kopi luwak 
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should be. Due to its unique processing and flavor, kopi luwak considered as one of special coffee in 
the world. Studies on kopi luwak quality are definetely still limited. The aim of this study was to 
nalyze chemical compounds and sensory profile of kopi luwak. The study has been done by collecting 
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is claimed as the rarest and the most expensive coffee in the 
world. The limited availibility of coffee luwak and its 
increasing popularity has opened the possibility of adulteration 
of kopi luwak (Muzaifa et al., 2016; Jumhawan et al., 2013; 
Rahardjo, 2013).  
 

Chemical compounds and sensory characteristics of coffee has 
been a main target on research for over century. Unfortunately, 
study on chemical compounds and sensory profile of kopi 
luwak has rarely been studied. This research aimed to analyze 
chemical compounds and sensory profile of kopi luwak.  
 

MATERIALS AND METHODS 
 

Materials  
 

Green bean of kopi luwak, aquadest, column Agilen Zorbax 
Carbohydrat, column Sunfire C18m, acetonitrile, acetic acid, 
methanol and standards (sucrose, caffein and chlorogenic acid). 
 

Sampling  
 

Kopi luwak was collected from three location farms (Wih 
Pongas, Blang Panas, Kenawat  Redelong) located beside the 
forest in Bener Meriah District, Aceh Indonesia. The collected 
coffee feces were cleaned, washed, dried up to moisture content 
12%. Furthermore, the parchment coffee was hulled, produce 
the green bean. The resulted green bean was placed in closed 
glass jar prior to analysis.  
 

Sample Preparation (Extraction) 
 

Ground coffee roasted was weighed for 2 g, the sample then 
extracted with aquadest, homogenized by ultrasonication 
method for 30 minutes, agitated with vortex for 2 minutes then 
continued by centrifugation with 4000 rpm for 5 minutes. The 
resulted supernatant was filtered with 0.2 m nylon membranes. 
Filtered supernatant is ready to be injected to chromatography 
column.  
 

Analysis of Chemical Compounds by High Performance 
Liquid Chromatography (HPLC) 
 

 Chemical compounds (sucrose, caffeine and chlorogenic acid) 
of kopi luwak green bean were analyzed using HPLC method. 
In details, sucrose used column Agilen Zorbax Carbohydrat 
4,6x150 mm with combination of acetonnitril-water ration 
90:10 as active phase 1.2/minutes with 10 ml injection volume. 
For caffeine and chlorogenic acids, the used column is Sunfire 
C 18  5 m (150 x4,6 mm), combination of 0.1% acetic acids and 
methanol with ratio 80:20 as active phase at 1 ml per minutes 
with injection volume of 10 ml (microlitre). Concentration of 
sucrose, caffeine and chlorogenic acid were calculated using the 
regression equation of their concentration peak area. 
Measurement were done in duplo. 
 

Cupping quality (sensory profile) 
 

Cupping quality is measured based on Specialty Coffee 
Association of America (SCAA, 2009). The procedures were 
done by three Q-grader from Gayo Cupper’s Team (GCT), who 
professionally and commercially examine coffee quality. A day 
prior to cupping, 100 g of each sampel (kopi luwak green bean) 
roasted at medium scale (55 Agtron scale). Then the roasted 
coffee is grounded 20 mesh. Each sample was presented on  
five repetition (glasses) by pouring 8.25 g grounded coffee with 
hot water 93oC then kept for 3 minutes before the assessment 
started. The measured parameters were fragrance/aroma, 
flavour, acidity, body, uniformity, clean up, aftertaste, balance, 
sweetness and overall (SCAA, 2009).  

Fragrance/aroma is an assessment of the aroma of coffee 
powder as well as brewed drink. Fragrance should be examined 
at first 15 minutes for dry ground powder. The procedure is 
done by sniffing the coffee powder at close. Then aroma is 
examined by pouring the powder with hot water, kept for 3-5 
minutes. After that, the crust at the surface is stirred 3 times to 
broke out the crust and the aroma is examined. Sniffing aroma 
is done with the back of the spoon which allows the foam to run 
down the cup. Then flavor, aftertaste, acidity, body and balance 
is examined in sequence, usually 8-10 minutes from the 
infusion. These five parameters are evaluated when the 
temperature of coffee liquor at 71oC. The evaluation starts by 
exhilarating the liquor into the mouth in a special way. By 
doing this, the liquor would be able to cover the palatable area 
as large as possible, especially the tongue and upper palate. By 
doing so, the retro-nasal vapors are at its maximum intensity at 
these elevated temperatures, where flavor and aftertaste are 
marked at this point. Then as the liquor temperature decreases 
to 65oC, acidity, body and balance are followed. The cuppers 
assess balance as how well the mixture combination of flavor, 
aftertaste, acidity, and body in a way to produce synergistic 
combination. Next parameters are sweetness, uniformity and 
cleanliness are sequentially assessed when the brewed drink 
temperature down to 21oC. For this evaluation, one sample is 
placed on five different cups. Then each coffee grader should 
examine on each individual cup, the maximum marks for each 
cup are 2 points (total 10 points for each sample). The next 
parameter is overall, which refers to the holistic perception of 
coffee, the score must be marked after all attributes are 
evaluated with a similar procedure like sweetness. Last is the 
final score, defined as sum up of all scores excluded the defects.  
 

Data Analysis 
 

Data presented in diagram or table and analyzed descriptively. 
 

RESULTS AND DISCUSSION 
 

Chemical Compounds 
 

Chemical compounds of kopi luwak green been analyzed by 
HPLC method. Table 1 showed the result of sucrose, caffeine 
and chlorogenic acid content of kopi luwak. 
 

Table 1 Chemical compounds of kopi luwak green bean 
 

Sampela 
Chemical Compounds (%) 

Sucrose Caffeine 
Chlorogenic 

acid 
A 7.70 1,21 3,61 
B 5.09 1,24 3,92 
C 6,23 1,19 3,76 

Mean 6,34 1,21 3,76 
 

aSampel source: A=Wih Pongas, B=Blang Panas, C=Kenawat (Bener Meriah District, 
Aceh Indonesia).  
 

Sucrose content of kopi luwak ranges from 5,09% up to 
7,70%with average 6,34%. In the coffee roasting process, 
coffee bean undergoes many chemical reactions, which lead to 
the formation of the substances responsible for sensory qualities 
accompanied by physical changes. The chemistry of flavor 
development during coffee roasting is highly complex and not 
completely understood. It is quite complex from a chemistry 
point of view since hundreds of chemical reaction takes place 
simultaneously. Sucrose is major component degrades during 
caramelisasion, as well as Maillard, which reported to have 
responsibility to create some volatile compounds as flavour 
precursor (De Maria et al. 1996; Farah, 2012). Sucrose is one 
form carbohydrate (disaccharides) in Arabica coffee green 
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bean, which presents in range of 6.00-8.00% (De Maria et al., 
1996; Poisson et al., 2009). Sucrose is important for coffee 
flavor and quality. Higher amount of sucrose accumulate in 
mature beans and contribute to coffee sweetness. Sucrose also 
contributes to the acidity of the brew after coffee roasting 
(Oestreich-Janzen, 2010; Kolling-Speer & Speer, 2005).  
 

Caffeine, a xantine derivative, presents a characteristic bitter 
taste reported to be important to coffee flavor (Trugo, 1984; 
Farah, 2012). Caffeine content of kopi luwak ranges from 
1,19% up to 1,24%. with average of 1,21%. Levels of caffeine 
are not a quality standard in coffee trade, but can indicate the 
purity of a coffee variety (Farah et al., 2006; Kwon et al., 
2015). This result showed that kopi luwak produced is pure 
arabica coffee. It is known that the coffee grown in Bener 
Meriah generally is arabica coffee. According to Clarke and 
Macrae (1985), caffeine is thought to influence the perceived 
strength, body and bitterness of a brewed coffee. Morever, 
caffeine may give a physiological stimulating effect (Hidgon & 
Frei, 2006; Lean & Crozier, 2012). 
 

Chlorogenic acids content of kopi luwak ranges from 3,61%-
3,92% with average 3,76%. According to Farah (2006), arabica 
coffee has chlorogenic acids between 4.1%-7.9%, whereas 
robust a between 6.1-11.3%. Chlorogenic acids present in 
coffee might have large contribution towards bitterness, 
astringency and acidity of coffee liquor (Farah, 2006; Buffo & 
Cardellii-Freire, 2004). Nevertheless, high amounts in green 
coffee may produce undesirable flavor possibly due to 
oxidation and degradation products formed before roasting 
(Trugo, 2003; Farah, 2006).  
 

Chlorogenic acids are one of the most abundant polyphenols 
present in plant and coffee has been reported to be one of the 
richest sources of chlorogenic acids in the human diet compared 
to other beverages (Clifford, 2000). Additionally, chlorogenic 
acids also reported to be used as bioactive compound which 
acts as antioxidant that could prevent cell and organs from 
oxidative reactions (Ginz & Engelhardt, 2001; Naczk & 
Shahidi, 2004; Antonio et al., 2011; Belay & Golap, 2009). 
 

Sensory Profile 
 

Sensory properties of coffee have been studied for many years 
and interest in coffee flavor and aroma has gained momentum 
from industry and scientists alike. Coffee “cupping” is one of 
the industrial standard measurement of sensory quality of 
coffee (Sunarharum, 2014; Teixeira et al., 2005). Sensory 
profile of kopi luwak was performed usingthe cupping test and 
the result could be seen inTabel 2.  
 

Table 2 showed the sensory profile of three samples of kopi 
luwak.  Fragrance, flavour, aftertaste, body, acidity, balance, 
uniformity, clean cup, sweetness and overall tend to have 
similar profile relatively (Fig 1). The scale of each component 
varies from 7.5 up to 8.0. This results indicated that the coffee 
has good quality (SCAA, 2009). According to Taylor and 
Roozen (1996), coffee sensory are the senses perceived by 
human which consider as complex combination of aroma, taste, 
texture and mouthfell. Aroma/fragrance and flavor fully 
considered as important point of coffee profile sensory. 
Aftertaste represants a flavour that lingers after coffee is 
swallowed. Acidity is classified as aroma and taste sensation 
where balance and body considers as trigeminal sensastion, as 
sensory attributes perceived and influenced by food structure 
interaction with the lining of the mouth during consumption.  
 

Tabel 2 Cupping quality of kopi luwak 
 

Cupping 
Quality 

Sampelb 
A B C 

Fragrance 8.00 8.00 7.80 
Flavor 7.80 8.00 7.50 

Aftertaste 7.50 7.80 7.80 
Acidity 7.50 7.50 7.50 
Body 8.00 7.80 8.00 

Balance 7.80 7.50 8.00 
Overall 7.80 8.00 7.80 
Total 
Score 

84,00 84,75 83,75 

Remarks 
(Aroma 

and 
flavour) 

Nutty, wattery, fishy, 
chocolaty,citrussy,slightly 

woody, sweet 

Nutty,chocolaty, wattery, 
fishy,biscuity,gardenpeas, 

herby 

Nutty,aged, 
chocolaty, 

toasty, herby, 
fishy, slight 

earthy 
 

b Sampel source: A=Wih Pongas, B=Blang Panas, C=Kenawat (Bener Meriah District, 
Aceh Indonesia).  
 

 
 

Figure 1 Sensory Profile of Kopi Luwak  
 

At the present study, score cupping (total score) varies from 
83.75-84.75 with average 84,16 (Table 2). All kopi luwak 
sampels scored specialty grade (80 points and above for total 
score).  According to SCAA (2009), coffee specialty much 
reach minimum score total 80. Since all samples had total score 
above 80, all these coffee met the requirements of sensory 
profile of coffee specialty. The cupping score resulted are in 
line with wild kopi luwak cupping performed by Muzaifa and 
Hasni (2016) which is reached specialty score.  
 

Main descriptions of kopi luwak smells and flavors identified 
are nutty, chocolatty, fishy, herby and wattery. According to 
Mori et al. (2003), flavor remains the most important consumer 
parameters and warrants investigation from sensory and 
compositional perspective.Fishy could be marker in kopi luwak 
due to this remark is rare found in reguler kopi.  
 

CONCLUSIONS 
 

Kopi luwak has sugar content 5,09% -7,70 %, caffeine 1,19%-
1,24 % and  chlorogenic acids 3,61%-3,92 %. Kopi luwak has a 
fairly high cupping value, ranging from 83.75 to 84.75, with 
average 84.16 categorized as specialty coffee. Dominan 
description of fragrance and flavour of kopi luwak identified 
were nutty, chocolatty, fishy, herby and wattery. Fishy might be 
a marker in sensory characteristic kopi luwak. The futher 
research should be done to analyze other chemical components 
and their derivatives and try to correlate it to sensory results. 
This work is very recommended. 
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