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Abstract: There are various post-harvest coffee techniques to improve 
quality, one of which is the anaerobic technique of carbonic maceration 
method. The research objectives are to know the process of improving the 
quality of arabica coffee quality through anaerobic semi carbonic maceration 
technique; to know the taste of arabica ground coffee after using anaerobic 
semi carbonic maceration technique. This research method is experimental 
with the aim of seeing the quality of coffee beans produced from the semi-
carbonic maceration technique. Based on the research results, the anaerobic 
semi-carbonic maceration coffee fermentation engineering technique was 
successfully carried out in Sajang Village, Sembalun District, East Lombok 
Regency for 2 months. Based on the results of research and favorability tests 
on 30 respondents by comparing coffee produced from anaerobic semi-
carbonic maceration techniques and natural processes, the following results 
were obtained: Arabica coffee using anaerobic semi-carbonic maceration 
technique received a score of 4.71 for aroma, score of 4.53 for flavor, score of 
4.16 for body and score of 4.20 for sweetness. Arabica coffee brewed with 
anaerobic semi-carbonic technique is more favored by consumers compared 
to natural arabica coffee brewing technique.  
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Introduction  
 
Sajang Village, East Lombok Regency, is one of the 

largest Arabica coffee production centers in West Nusa 
Tenggara (NTB) and has been designated by the NTB 
Regional Government as the largest and best center for 
Arabica coffee cultivation (Novida, 2022). Arabica coffee 
beans are one of the most popular coffee beans, both 
nationally and internationally, resulting in increasing 
demand for Arabica coffee annually (Zakaria et al., 
2017). 

Arabica coffee beans command a high selling price 
(Saputra et al., 2020). To improve quality and price, 
specific efforts are needed to produce high-quality, 
aromatic coffee beans (Franca & Oliveira, 2008; Girma & 
Sualeh, 2022; Muhie, 2022). Good coffee quality is 
achieved through quality raw materials, both in terms of 

the physical appearance of the beans and their 
processing methods (Al-Ghamdi et al., 2024). The 
physical quality of coffee beans can be directly observed 
and assessed by examining the beans for good shape, 
defects, or damage (Edowai & Tahoba, 2018), while the 
aroma and flavor of coffee can only be determined 
through taste testing (Metafindo et al., 2024). 

Roasting is key to the coffee powder production 
process before flavor testing (Pamungkas et al., 2021). 
The roasting process using the correct roasting degree 
can produce distinct flavors even when using the same 
raw materials (Maligan et al., 2022). Post-harvest 
processing also impacts the quality of the beans (Susanty 
et al., 2024). Harvested fruit must be fully ripe 
physiologically (Palmer & Kaminski, 2013). Visually, the 
parameter is the red colour of the cherries; red cherries 
tend to be perfectly ripe (Azmi et al., 2022). After 
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harvesting coffee cherries, the next step is post-harvest 
processing, which includes peeling the coffee cherries 
and drying them in the sun (Pradita et al., 2024). 

Correct post-harvest techniques will produce high-
quality coffee beans (Hariyadi et al., n.d.). There are five 
common post-harvest processing methods: (1) Full 
wash-dry hulling; (2) Full wash-wet hulling; (3) Semi-
wet processing (semi-wet processing/natural pulp); (4) 
Natural dry processing of coffee cherries; (5) Dry 
processing of broken-hulled coffee cherries (Melati & 
Maligan, 2023). Each post-harvest processing process 
involves fermentation (Aprilianti et al., 2024). 
Fermentation is a chemical reaction involving 
microorganisms to aid in the decomposition process. 
Microorganisms in this fermentation process help coffee 
release many substances, enzymes, ethylene, sugar and 
others (Putri et al., 2022). 

There are two stages in the coffee fermentation 
process: aerobic fermentation and anaerobic 
fermentation. Aerobic fermentation occurs when the 
cherries still contain sufficient oxygen (Budiman et al., 
2021). The fermentation process is quite simple: simply 
place freshly harvested coffee cherries in a soaking tub 
or tank and let the microorganisms work on their own, 
of course, while continuously controlling the 
temperature and time and analyzing their progress. 
Aerobic fermentation is carried out by placing the 
cherries in the tank, either after pulping or in log form, 
which is then soaked in water. The soaked coffee is left 
for a specific time and temperature, allowing the 
microorganisms to work on their own. Both 
fermentation processes are possible, but anaerobic 
fermentation is easier than aerobic fermentation due to 
its perceived complexity (Andryana & Andani, 2024).  

Anaerobic coffee fermentation engineering 
techniques using the carbonic maceration method can be 
applied to all types of coffee, but Arabica coffee has the 
most interest and is quite expensive, so the application 
of this process is very appropriate to increase the selling 
price and obtain the best coffee quality, meaning the 

price is directly proportional to the quality of the coffee 
beans. This technique is slightly different from anaerobic 
techniques in general, where in the fermentation process 
CO2 can enter and exit, but in the process of anaerobic 
coffee fermentation engineering techniques using the 
carbonic maceration method only oxygen and good 
bacteria can enter, CO2 in the container can exit but 
cannot re-enter. Anaerobic coffee fermentation 
engineering techniques using the carbonic maceration 
method are still very new in implementation and testing, 
the results of the first trial based on the results of content 
and nutrient tests successfully improved quality. If the 
anaerobic coffee fermentation engineering techniques 
using the carbonic maceration method are successful, 
then it can be used as a new permanent technology to 
improve the quality of coffee beans (Hariyanto et al., 
2022). 

 
Method 

 
The research location was determined using 

purposive random sampling in Sajang Village, 
Sembalun District, East Lombok Regency. The village is 
the largest Arabica coffee production center in West 
Nusa Tenggara (NTB) and has a farmer group that 
implements anaerobic coffee fermentation techniques 
using the carbonic maceration method. The partner in 
this research was UD. Kopi Lasingan, which has been 
conducting trials of anaerobic coffee fermentation 
techniques using the carbonic maceration method for 
two years and has conducted laboratory tests comparing 
results with and without the anaerobic coffee 
fermentation techniques using the semi-carbonic 
maceration method. This is an experimental study, 
aimed at assessing the quality of the results obtained 
using the semi-carbonic maceration technique. The 
following are the steps taken to produce coffee beans 
(green beans) using the semi-carbonic maceration 
technique. 

 

 
Figure 1. Stages of implementation in research 

 

Coffee beans produced using the semi-carbonic 
maceration technique must be tested for quality. This 

quality test is conducted using a hedonic test, which 
measures consumer preference for product quality 



Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2025, Volume 11, Issue 11, 306-311  

 

308 

(Azmi et al., 2022). For the hedonic test, 30 respondents 
were selected. The respondents were drawn from coffee 
enthusiast communities, the general public, and 
students. Each respondent provided an assessment of 
two different coffee products: a comparison coffee 
produced through the natural process (A) and a semi-
carbonic maceration coffee (B). The hedonic tests 
conducted in this study included: (1) aroma; (2) flavor; 
(3) body/density; and (4) sweetness. Respondents were 
gathered in one location on the same day to conduct 
testimonials/preference tests for product A (coffee 
produced through the natural process) and product B 
(coffee produced through the semi-carbonic maceration 
technique).  

Both coffee products were assessed using a scoring 
system: score 1 = dislike very much, score 2 = dislike, 
score 3 = neutral, score 4 = like, score 5 = like very much. 
The following is a diagram of the stages carried out in 
the study. 
 
Result and Discussion 
 

The process of producing Arabica coffee beans 
using the anaerobic semi-carbonic maceration technique 
takes 1.5 months after the coffee cherries are harvested 
(Jitjaroen et al., 2023). The Arabica coffee harvest took 
place in August 2023, followed by the process of 
producing green beans using the anaerobic semi-
carbonic maceration technique. The equipment required 
for this technique are 50 L plastic barrel, 1.5 L mineral 
water bottle, small hose, Arabica coffee, and water. 

The stages of the semi-carbonic anaerobic process 
used in this research are: sorting the coffee cherries, 
separating the floating and sinking cherries; take the 
sinking cherries and weigh them to a weight of 30 
kilograms; place the weighed cherries into a prepared 
barrel (without water), then seal it tightly. The barrel lid 
is fitted with a hose connected to a used bottle filled with 
500 ml of water. This allows CO2 to escape from the 
barrel, preventing external oxygen from entering; 
observe for the desired time, which is 6 days; after 6 
days, remove the coffee cherries from the barrel and dry 
them on a drying rack (approximately 25 days) until the 
moisture content reaches 12%; hulling is then carried 
out, separating the coffee beans from the skin using a 
machine; then sort the defective coffee beans; roast the 
coffee beans that are grade 1 (after sorting); and huller 2 
kilograms of roasted coffee for the hedonic/preference 
test on 30 respondents. 

This study did not use water to soak the coffee 
cherries in barrels; some studies have done so by soaking 
the cherries in barrels. In the semi-carbonic maceration 
fermentation process, soaking the cherries has several 
advantages, including accelerating anaerobic 

fermentation conditions, better control of the 
fermentation process, and more uniform temperature 
and pH values. Without water soaking, oxygen gas can 
easily penetrate the gaps between the coffee cherries that 
are not submerged in water (Hariyanto et al., 2022; 
Poltronieri & Rossi, 2016). 

After harvesting Arabica coffee beans in Sajang 
Village, Sembalun District, East Lombok Regency in 
August 2023, the study continued with a semi-carbonic 
maceration fermentation process for six days. The 
selected Arabica coffee cherries, weighing 30 kg, were 
placed in airtight barrels without water soaking. A 
closed barrel is fitted with a small hose that flows into a 
1.5 L plastic bottle filled with 500 L of water. This serves 
to remove CO2 from the barrel and prevent outside air 
(O2) from entering the barrel. The following image of the 
barrel used for the semi-carbonic anaerobic maceration 
process. 
 

 
Figure 2. Tools used in producing Arabica coffee, Anaerobic 

semi-carbonic maceration technique. 

 
After 6 days, the coffee cherries are removed from 

the barrels and dried on a drying rack (a coffee bean 
drying area). This drying process takes 20-25 days, 
depending on the weather. The more humid the air, the 
longer the drying process. The hotter the air, the faster 
the drying process. The coffee beans are dried until their 
moisture content reaches 12%. The following is a picture 
of the coffee bean drying process. 

The dried coffee is then hulled, which is the process 
of separating the skin and dried coffee beans using a 
machine. After the hulling process is complete, the 
resulting coffee beans are sorted into good and bad 
quality. The following is a picture of the hulling process 
for dry coffee to produce Arabica coffee beans (green 
beans). In this study, the green beans produced through 
the anaerobic semi-carbonic maceration technique were 
1: 6, meaning that 30 kg of coffee cherries produced 5 kg 
of green beans. 

The green Arabica beans are then roasted for 12 
minutes, or according to the desired coffee color (Alamri 
et al., 2023; Madihah et al., 2013; Pramudita et al., 2017; 
Selmar et al., 2008). In this study, the coffee color was 
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medium to dark. Below is a picture of the roasting 
process using a roasting machine, converting green 

beans into Sangria coffee beans with a medium to dark 
coffee density. 

 

 

 

 
Figure 3. Coffee bean drying process for 20-25 days 

 
The preference test or hedonic test conducted in this 

study was a group of coffee connoisseurs in Sajang 
Village, Sembalun District, East Lombok Regency and 
students with a total of 30 respondents. This preference 
test is Each respondent provides an assessment of two 
different coffee products, namely an assessment of 
preference for coffee produced through a natural 
process (A) as a comparison and coffee produced by the 
semi-carbonic maceration technique (B). The hedonic 
test conducted in this study includes: (1) aroma test; (2) 
taste; (3) body/density and (4) sweetness. Respondents 
were gathered in one place on the same day to provide 
testimonials/preference tests for product A (coffee 
produced from the natural process) and product B 
(coffee produced by the semi-carbonic maceration 
technique). Both coffee products were assessed using a 
score, namely score 1 = very dislike, score 2 = dislike, 
score 3 = neutral, score 4 = like, score 5 = very like. The 
following is a table of the levels of preference generated 
in this study.  
 
Table 1. Comparison of the level of preference of arabica 
coffee produced through the natural process and the 
semi-carbonic technique 

Classification Semi Carbonic Natural 

Aroma 
Taste 
Body/Density 
Sweetness 

4.71 
4.53 
4.16 
4.20 

4.22 
4.11 
3.98 
4.60 

 
Based on the Preference Test conducted in this 

study, the results obtained showed that in general 
respondents preferred Arabica coffee brews processed 
using the anaerobic semi-carbonic maceration 
technique. The results of the study proved that the 
anaerobic semi-carbonic technique had a preference 

level for aroma, taste, density/body, and sweetness with 
a score of 4.71; 4.53; 4.16; and 4.20, respectively, while the 
preference level for coffee brews with the Natural 
process for aroma, taste, density/body and sweetness 
with a score of 4.22; 4.11; 3.98; and 4.60. 
  

Conclusion 
 

Based on the results of the research conducted, 
there are several conclusions obtained, i.e: Anaerobic 
coffee fermentation engineering technique with semi-
carbonic maceration method was successfully carried 
out in Sajang Village, Sembalun District, East Lombok 
Regency for 2 months of the process from harvesting 
coffee cherries to producing Arabica coffee beans. Based 
on the results of the research and preference test on 30 
respondents by comparing coffee produced from 
anaerobic semi-carbonic maceration technique and the 
natural process, the following results were obtained: (a) 
the preference for Arabica coffee using anaerobic 
engineering technique with carbonic method got a score 
of 4.71 for aroma, a score of 4.53 for taste, a score of 4.16 
for density/body and a score of 4.20 for sweetness. 
Arabica coffee brewing with anaerobic semi-carbonic 
technique was preferred by consumers in the study 
when compared to Arabica coffee brewing with natural 
technique. 
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