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A b s t r a c t  

 

A r t i c l e  I n f o  

Coffee fermentation is a step of wet processing. The temperature of the fermented coffee 

does not come from within, but is very dependent on the environment, temperature of 

fermented from 30, 35 and 40
0
C and duration of fermentation 2, 6, 12 and 18 hrs. From 

the research, fermentation time 18 hrs flavor, aroma and mouthfeel of the best, 2 hrs 

bittersweet the best, characteristic flavor of aromas found in coffee that comes from 

Banateng flavored chocolate, caramelly, sweet teste, connilon, honeyed, spicy, buttery, 

sweet potato and flowery. 
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Introduction 

 

The wet handling process is done by separating the 

fruit's skin (de-pulping), followed by fermentation, 

washing, drying, and removing the parchment skin (de-

hullering). The fermentation process can stimulate 

chemical changes that are useful in the formation 

offlavors precursor of the coffee beans, namely;organic 

acids, amino acids, and reduced sugars (Avallone et al., 

2002; Bytof et al., 2005; Jackels and Jackels, 2005; 

Redgwel and Fischer, 2006; Lin, 2010). The wet 

handling process of coffee beans can produce better 

flavors than dry handling process (Subedi, 2011; Murthy 

and Naidu, 2011; Ferreira et al., 2013). 

Wet coffee handling can produce better flavour 

compared to dry coffee handling (Subedi, 2011; Murthy 

and Naidu, 2011; Ferreira et al., 2013). Arabica and 

Robusta coffee beans can be treated wet and produce a 

distinctive taste of coffee. The wet bean processed 

coffee after roasting looks more attractive and with a 

rather white color on the groove in the middle of the 

seed pieces (Siswoputranto, 1992). Based on the results 

of research by Mondello et al. (2005) and Ferreira et al. 

(2013) reported that wet processing in Robusta coffee in 

Brazil produced better flavor quality than dry 

processing. 

 

The most important condition of fermentation is 
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temperature and fermentation time. The temperature of 

the fermented coffee does not come from within, but is 

very dependent on the environment. The length of 

fermentation time is determined by the processing stage 

such as soaking and drying. Robusta coffee generally 

takes a minimum fermentation time one day longer than 

Arabica coffee. The timing of fermentation varies 

between 48-72 hrs depending on the temperature and 

thickness of the lenders on the horns of the coffee horn 

(FAO, 2004). The process of fermentation is done by 

soaking the coffee beans by using water for 

approximately 72 hrs (Clarke and Macrae, 1989). Most 

quality defect of coffee are attributed to inadequate 

control during fermentation and drying. The time 

required for digestion varies from 48 to 72 hrs 

depending on temperature and thickness of mucilage in 

conventional coffee demucilage (Avallone et al., 2001). 

Some research on fermentation of coffee mostly use 

some kind of enzyme, but the fermentation temperature 

is not measured, so in this research try to pass a method 

of fermentation technology known as Ohmic 

fermentation technology system, which is known as 

technology heating technology system evenly. 

 

Ohmic heating technology can be applied to a liquid 

product or a mixture of liquid-solid product (Salengke, 

2000; Sastry, 2001; Salengke and Sastry, 2007). The use 

of  Ohmic technology for the fermentation of coffee  

beans has not been done before. Therefore,  the purpose 

of this research was to study the use of ohmic heating in 

the fermention of coffee beans and to assess the quality 

of the beans produced from the process.  

 

The purpose of this research is to know the characteristic 

of fermented Robusta coffee flavor by using Ohmic 

fermentation technology with temperature treatment and 

fermentation time, hoping to produce the best flavor of 

coffee with Sensory Evaluation (SCAA) method. 

 

Materials and methods 

 

Material 

 

The red coffee fruit used in this study is Robusta 

varieties, obtained from area garden in Bantaeng in 

South Sulawesi Indonesia with an altitude of 800 m asl. 

The red coffee fruit in the pulper to open the skin of fruit 

flesh. The fermented coffee uses ohmic fermentation 

technology with electrical heating system and ohmic 

tube capacity is 5 liters of water, with different treatment 

temperatures (30, 35 and 40°C) and fermentation time 

(2, 6, 12 and 18 hrs) with sample number 12. The ohmic 

fermented coffee, washed thoroughly, then dried in the 

drying table until moisture content <12%. Horn leather 

coffee is in the huller to obtain coffee of rice or green 

coffee. 

 

Roasting 

 

The coffee sample is prepared according to SCAA 

testing standard (2012), weighing 150 g was roasted 

using BR22 Probot type roasting machine with a 

roasting temperature of 150°C for 25 minutes 

(Baggenstoss et al., 2008; Illy and Viani, 2005; Owen, 

2009; Schenker et al., 2002; Sivetz and Desrosier, 1979; 

Yeretzian et al., 2002). Roasted coffee was ground well 

using Litina type grinder with a mesh size of 7.8 for 10 

seconds. The sample to be tested should not exceed 30 

minutes from the test time to ensure the freshness of the 

sample (Sivetz and Desrosier, 1979). 

 

Sample preparation and serving 

 

Ten 10 grams of coffee samples in hot water was 

brewed with a temperature of 99°C and 150 ml water 

volume using ceramic bowl. The reason for using 

ceramic base materials in testing is that the coffee is 

very quickly reacting with foreign objects or other 

materials around it. The data samples are repeated up to 

3 times. 

 

Sensory analysis 

 

Cupping method 

 

Sensory analysis performed in accordance with SCAA 

standard method (2009). Roasted coffee samples, stored 

for 24 hrs, before grinding. The use of clean, odor-free 

water and has a soluble solid 125-175 ppm, Water is 

boiled with a temperature of 95-99°C and poured 

directly on a sample of ground coffee in the bowl. 

Panelists trained in this sensory test numbered 9 people 

(3 women and 6 men, together 37-55 years old) who are 

panelists in the laboratory of Indonesian Coffee and 

Cocoa Research Center, Jember, Indonesia. Samples 

were taken randomly with replication of 3 times from 9 

descriptors. Quality of steep coffee can be evaluated by 

Aroma, Acidity, After test, Flavor, Clean cups, Mouth 

feel and overall quality. The quality and intensity of all 

profile descriptions were evaluated simultaneously using 

a scale varying from 1 to 5 according to Riberio et al. 

(2011). 
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Data analysis 

 

Data is collected using Compusense Data Computer 

collection software. Descriptive data were analyzed 

using analysis of variance (ANOVA), LSD with post-

hoc mean separation using Duncan Test for significant 

differences. ANOVA was performed using SPSS and 

analyzed at 5% significance level. To determine the 

relationship within temperature and fermentation 

duration, and descriptor of sensory analysis, Component 

Principles Description of the Radar graph with the 

presentation of the number of panelists with score test 

results were used for coffee samples. 

 

Results and discussion 

 

The quality of coffee drinks is indicated by the unity of 

values of aroma, flavor, acidity and body. The smell of 

coffee can be detected as a result of volatile volatile 

compounds captured by human taste or smell. Yusianto 

(1999) research results, states that high acidity will give 

the quality a better aroma of coffee. The trigonellin 

compound is an aroma precursor in coffee and in the 

presence of a process of roasting will produce volatile 

compounds. The volatile compound formed is a 

component of degradation of trigonellin and its main 

component (46%) is pyridine. Flavor is a combination of 

the aroma that is captured by the human sense of smell 

and the sense of sediment that is captured by the sense 

of taste. Shrinkage is associated with a soluble 

nonvolatile compound, while the aroma is associated 

with volatile compounds. 

 

Based on Table 1, the flavor profile of Robusta coffee 

derived from Bantaeng fermented with ohmic fermentation 

technology is categorized as excellent specialty coffee in 

the treatment of 18 hrs fermentation time with temperature 

of 35°C, with total score of 83.75, while the total score of 

the lowest score on the fermentation treatment with a 

temperature of 30°C with a fermentation time of 6 hrs. 

 
Table 1. Flavour profile of Robusta coffee result from fermentation ohmic tehnology with different periods time and temperature. 

Coffee flavor 

attributes 
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Fragrance/ Aroma 8 8 8 7.25 7.25 7.25 7.25 8 8 8 8.5 8 

Flavor 7.75 7.5 7.75 6.75 7.5 7.75 7.75 7.75 7.75 7.5 8 7.5 

After test 7.75 7.75 7.5 6.75 7.5 7.75 7.75 7.75 7.5 7 7.75 7 

Acidity 8 8 8 6 7.25 7.75 7.5 7.75 7.5 6.5 7.75 7 

Body mouth-feel 7.75 7.75 7.75 7.5 7.75 8 8 7.75 7.75 7.25 8 8 

Uniformity 10 10 10 10 10 10 10 10 10 10 10 10 

Balance 8 7.5 7.5 6.75 7.5 7.75 7.75 8 7.75 7 8 7.25 

Clean cup 10 10 10 10 10 10 10 10 10 10 10 10 

Sweetness/bitter 8 7.75 7.75 6.75 7 7.5 7.5 7.5 7 6.75 7.75 6.75 

Overall 8 7.5 7.5 6.5 7.5 7.75 7.75 7.75 7.5 6.5 8 7 

Total score 83.25 81.25 81.75 74.75 79.75 81.75 81.75 82.25 80.75 76.75 83.75 78.5 

Notes: Quality scale of coffee flavor attributes 6.00- < 7.00 = good; 7.00 - < 8.00 = very good; 8.00 - < 9.00 = excellent; 9.00 - 

< 10 = outstanding; 10 = perfect. 

Total Score: < 80.00 = not specialty; 80.00 – 84.99 = very good specialty; 85 – 89.99 = excellent specialty; 90.00 – 100 = 

Outstanding specialty. 

 

Effect of fermentation temperature on Robusta flavor 

 

Referring to Fig. 1, it appears that at Robusta coffee 

coming from Bantaeng with a growing 800 m dpl based 

on test results of cup test value best flavor to a 

temperature of 35°C, namely aroma (8), flavor (8), salt 

acidity (8), balance (8) and after test (8). For 

fermentation with a temperature of 40°C is best flavors 

of flavor, aroma, after test and mouth feel; while the 

fermentation temperature of 30°C Balance values 

obtained flavor, flavor, flavor Body and the fermentation 

temperature 35°C.  Sukrisno and Yusianto (2013), that 

the application of improper fermentation process will 

produce coffee beans with low flavor. Disability taste 

fermented or stinker is a severe type of disability. 

Fermentation defects can be avoided by doing the 

fermentation process appropriately and correctly. So for 

the treatment of fermentation with a combination of 

temperature and time of fermentation is the most fixed 

and the results of research carried out is a combination 

of temperature range 35-40°C and fermentation time 

with a range of 6-12 hrs is having defined average score 



Int. J. Curr. Res. Biosci. Plant Biol. 4(7), 33-38 (2017) 
 

 

Reta et al. (2017) / Characteristic Flavour of Robusta Coffee from South Sulawesi after Fermentation by Ohmic Technology 
 
 

36 

grades of 81-83% where the score is categorized into the 

specialty coffee according to SCAA (2009). 

 

 
Fig. 1: Flavor profile of Robusta coffee from Bantaeng area at 

fermentation technology Ohmic Treatment by Temperature. 

 

Effect of fermentation time on Robusta flavor 

 

Based on Fig. 2, it is seen that the coffee coming from 

Bantaeng with altitude of 800 m asl the best place of the 

profile is 12 hrs. In the best aroma profile is found on 

the rice coffee from Bantaeng with a score of 8.1 on the 

fermentation of 18 hrs. In bitter sweet taste obtained 

value of 7.89 on fermentation time 2 hrs. The ohmic 

fermentation time in both regions resulting in a low 

overall flavor profile is 6 hrs for Bantaeng, except for 

bittersweet attributes which have the highest value at 12 

hrs fermentation temperature. 

 

 
Fig. 2: Flavor profile of Robusta coffee from Bantaeng area at 

fermentation technology ohmic treatment by time 

fermentation. 

Based on Fig. 3, the description of the flavors of coffee 

varieties of Robusta there are 19 identification of the 

flavor of coffee aroma originating from Bulukumba and 

Bantaeng with a profile of different flavor attributes of 

the two regions with different altitude places of growth 

that is 100% of the taste Wine identified in Robusta 

coffee originating from Bulukumba while Bantaeng 

(0%) was not identified. Mild flavor and flowery 

obtained strong descriptions of flavor (100%) in coffee 

derived from Bulukumba and Bantaeng, while flavor 

profiles honeyed 100% pda coffee originated from 

Bulukumba. Descriptions of sweet potato flavors of 88% 

aroma were identified in Bantaeng Robusta coffee while 

in Bulukumbah area as a result of cup test coffee aroma 

test on fermentation result of ohmic technology. 

 

 
Fig. 3:  Flavor profile of Bulukumba and Bantaeng Robusta 

coffee beans. 

 

Marshall and Mejia (2011), said that the fermentation is 

carried out by fermentation can be set or controlled will 

produce the aroma of good coffee and will lead to the 

diversification of the taste in the cup of coffee, resulting 

in flavors other than coffee taste as generated in this 

study are lemon flavor, leaf series, herbal, chocolate, 

nutty, winey flavor, some of the other flavors.  

 

Conclusion 
 

Fermentation of Robusta coffee beans from areas 

Bantaeng (800 m dpl), using fermentation technology 

base ohmic, showed that: 

 

1. Technology fermented beans with system 

fermentation ohmic was done in this study 

indicates that fermented beans with treatment 

variations in temperature and fermentation time 
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ohmic found in Robusta coffee coming from 

Bantaeng with fermentation time 18 hrs flavor, 

aroma and mouth feel of the best, 2 hrs 

bittersweet  the best.  

2. For a temperature optimum obtained in 

fermentation technology with ohmic is on arabica 

coffee from Bantaeng with a temperature of 35°C 

to produce flavor, aroma, salt acidity, mouth feel 

and balance the best. 

3. Characteristic aroma and flavour coffee, as 

detected by a descriptive panel, influenced 

mainly by the one of the origin of coffee and / or 

treatment of fermentation temperature and 

fermentation time is done. This can be seen with 

the characteristic flavor of aromas found in 

coffee that comes from Banateng flavored 

chocolate, caramelly, sweet taste, connilon, 

honeyed, spicy, buttery, sweet potato and flowery 

that all of this is the distinguished flavors of the 

coffee origin typology. 
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