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Abstract. Coffee is one of popular drinks in public because of its unique taste and flavor. Coffee 

contains caffeine, a psychoactive that is used to reduce fatigue and sleepiness. Daily caffeine 

consumption showed that average caffeine consumption of a person was 180.94 mg to 319.32 

mg per day. Excessive caffeine consumption can disturb health of an individual. Coffee is a 

major source of caffeine throughout the world. Indonesia has traditional coffee preparations, 

namely “kopi joss” Ideal proportion of coffee consumption of the ‘kopi joss’ can be determined 

based on body weight. Therefore, a mobile application is developed in order to help users in 

determining amount of caffeine contained in coffee powder based on weight of the coffee, and 

especially to know ideal amount of coffee consumption based on a bodyweight. 

Keywords: Kopi Joss, Coffee, Caffeine, Traditional coffee preparations. 

 

 

1. Introduction 

Coffee is one of most widely consumed drinks in the world [6]. Data of the Association of Indonesian 

Coffee Exporters and Industry noted that coffee demand in 2015 was estimated to increase to 280 million 

kilograms from 2014, an estimated 260 million kilograms of coffee of one year [4]. Coffee can be 

classified as psychostimulant drink causing a person to stay awake, reduce fatigue, and induce a relaxed 

feeling [11]. Coffee contains chlorogenic acid, a dominant antioxidant of coffee bean in the form of 

esters formed from trans-cinnamic acid and quinat acid [12]. 

Coffee is a major source of worldwide caffeine [14]. Caffeine is a psychoactive that can be used to 

reduce fatigue and sleepiness [14]. Caffeine of coffee is used to stimulate central nervous system and 

heart muscle. It can cause diuresis and relaxes smooth muscles of bronchus. Standard doses of caffeine 

of 50-200 mg primarily affect outer layer of the brain. This influence may reduce fatigue [11]. 

Usual consumption of caffeine for children and youth contained in drinks such as soda is (30-55 mg of 

caffeine per 12 oz/355 ml) and recently, 'energy drinks' has higher concentration of caffeine than soda, 

namely (70-130 mg of caffeine per 12 oz/355 ml), and specifically marketed for young people [2]. For 

comparison, a regular espresso coffee 1 oz/30 ml contains 40-75 mg of caffeine and a generic cup of 

coffee of 12 oz/355 ml contains 145-250 mg of caffeine [1]. Energy drinks sale and consumption had 

increased sharply over the last [1]. 

Various servings of coffee provide variation of flavors and tastes of the coffee itself. One unique serving 

of coffee in Yogyakarta is called as ‘Kopi Joss’. A heat charcoal is put into a cup of black coffee. 

Charcoal that is burned in high temperature will naturally become active carbon with function of binding 
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pollutants and toxins of the body [5]. The charcoal or activated carbon has been known as a potent 

natural remedy to eliminate poison [10]. 

 

2. Literature review 

Computer modeling has been successfully applied to the field of health such as to calculate oxygen 

levels of water and also calculation of air quality [8], [17], [16], [7]. Previous researches had widely 

discussed consumption of foods and drinks containing caffeine such as tea, soda, coffee, and energy 

drinks[1],[2]. A study addressing an ideal amount of daily caffeine consumption had been conducted 

[13]Based on the literature review, a research of calculating ideal amount of coffee consumption of ‘kopi 

joss’ based on bodyweight is proposed. 

 

3. Theoretical 

Charcoal is recognized as a binder of drugs and other toxic substances in digestive tract and it has been 

used in medicine since ancient times [10]. Activated carbon is a universal antidote to most poisons [10]. 

The use of activated carbon to treat poisoning has been known since 1830 by the French chemist 

Bertrand [10]. The activated carbon is produced through a pyrolysis process of material containing 

carbon and activated by oxidation with high temperatures steam. Activated carbon has a surface area of 

approximately 1000 m2/g and it has ability to absorb a lot of drugs substances [5]. 

Caffeine content of drinks and foods increased in terms of dosages and availability, with latest estimation 

of total daily caffeine consumption showed that average person consumed 180.94 mg to 319.32 mg of 

caffeine per day [3]. Caffeine content of coffee can be determined by extracting caffeine from tea and 

coffee with chloroform as extraction solvent [15]. 

Table 1. caffeine from tea and coffee [15] 

Sl.no Sample 
Amt of 

sample(g) 

Amt of caffeine after solvent 

extraction(g) 

1. Tea 5 0. 

2. Coffee 5 0.252 

 
The formula calculation the percentage caffeein [15] 

Intake caffeine in bw for every day in the sample calculated be 5.3 mg per kilogram bb per day, an 

average intake 3.7 mg per kilogram bb per day [13]. 

Table 2. Consumption of foods and beverages contributing to caffeine intake and the resulting 

caffeine intake (n=700), all 
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4. Methodology  

The proposed research is a mobile application development for calculation of ‘kopi joss’ consumption 

per day. Calculation of caffeine contained in ‘Kopi joss’ was performed by extracting caffeine to 

determine its amount in the coffee [15]. The extraction was conducted by using chloroform as solvent 

extraction [15]. The extraction showed that amount of caffeine found in 5 g coffee was 0.252 g. 

 

4.1 Calculation of caffeine contained in ‘Kopi Joss’ 

Teaspoon is used as measurement instrument. Composition of the ‘Kopi Joss’ is 2 teaspoons of coffee 

powder. Caffeine of the ‘Kopi Joss’ is calculated by using equation as follow:: 

1 teaspoon coffee = 4 grams of coffee. 

2 teaspoons of coffee x 4 g = 8 grams coffee 

5 grams of coffee = 0. 252 grams caffeine 

1 gram of coffee = 0. 252/5 = 0.0504 grams of caffeine 

8 grams of coffee x 0. 0504 grams of caffeine = 0.4032 grams of caffeine. 

0. 4032 grams are converted to milligram = 403 mg 

So, one serving of ‘Kopi Joss’ contains 403 mg of caffeine 

Table 3. Consumption of foods and beverages contributing to caffeine intake and the resulting 

caffeine intake (n=700), all 

 
5. Designing and Application 

The application is designed to run on smartphones with Android operating system. Menus of the 

application design are: 

1. Calculation of Kopi Joss Consumption,  

2. Computing Caffeine,  

3. About,    

4. Help 

Menus that will be displayed in the application can be seen in Figure 1.  

 
Figure 1. Application Menu 
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5.1 Computing the ‘Kopi Joss’ 

Caffeine computation is a calculation to determine amount of caffeine contained in a Kopi Joss. After 

quantity of the caffeine is known, then calculation of maximum consumption of coffee joss based on 

bodyweight is performed. Figure 2 is design of the application. 

 
Figure 2. Computation of Kopi Joss 

 

Calculation of caffeine quantity and maximum amount of Kopi Joss consumption by bodyweight uses 

following formula: 

x = a x 5.33 mg caffeine 

x = 75kg x 5.33 mg 

x = 399.75 mg 

 where: x = maximum amount of caffeine intake per day based on bodyweight 

             a = bodyweight 

Thus, maximum quantity of caffeine intake per day for a person with bodyweight of 75 kg is 399.75 mg 

of caffeine a day. After getting the maximum amount of caffeine consumption, then look for quantity of 

caffeine contained in one serving of Kopi Joss. 

1 teaspoon coffee = 4 grams of coffee. 

2 teaspoons of coffee x 4 g = 8 grams of coffee 

5 grams of coffee = 0. 252 grams of caffeine 

1 gram of coffee = 0. 252/5 = 0.0504 grams of caffeine 

8 grams of coffee x 0. 0504 grams of caffeine = 0.4032 grams of caffeine. 

0. 4032 gram is converted to milligrams = 403 mg 

Maximum amount of coffee consumption based on a portion of Kopi Joss can be known with.  

W = x / 403 

W = 399.75/403 

W = 1 

Thus, maximum amount of coffee consumption for a person with bodyweight of 75 kg is 1 portion of 

Kopi Joss a day 

5.2 Caffeine Computation 

Calorie calculation can be used to determine quantity of caffeine of coffee based on weight of coffee 

powder in gram unit. This is display of caffeine computation in smart phone. Figure 3 Caffeine 

Computation. 

 
Figure 3. Caffeine Computation 

 

Computation of caffeine quantity contained in coffee in gram unit can be conducted as follow. 

5 grams of coffee = 0. 252 grams of caffeine 
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1 gram of coffee = 0. 252/5 = 0.0504 grams of caffeine 

8 grams of coffee x 0. 0504 grams of caffeine = 0.4032 grams of caffeine. 

Table of Ratio of Kopi Joss Portion 

 

Table 4. Table of Ratio of Kopi Joss Portion 

Bodyweight Max Caffeine Quantity 

(mg/kg BW) 

Portion of Kopi Joss 

50 266.5 0.66 

60 319.8 0.79 

75 399.75 0.99 

80 426.4 1.06 

100 426.4 1.06 

 

From the results above, amount of Kopi Joss to consume per day can be known quickly. Someone who 

wants to maintain a healthy body can determine easily amount of coffee joss for consumption per day. 

He can only input his bodyweight, then he knows amount of Kopi Joss portion he can consume. 

 

5.3 Help  

The Help menu contains information of menus of the applications and steps of using the application. On 

the Help menu, it is described the first step to do  

1. What should be input by user in the page of Kopi Joss Computation and what is the output. 

2. Then, Caffeine Computation, in this menu it will be explained what to input by user and in what 

unit. 

 

6. Conclusion 

Based on trials that had been carried out, it can be concluded that calculation to determine amount of 

maximum caffeine needed by the body can be successfully identified and then, it was used to calculate 

ideal amount of Kopi Joss consumption. Development of the mobile application can help user to keep 

amount of caffeine consumption, especially contained in Kopi Joss. 

 

References 

[1] Alfgeir, L, Kristjansson, Inga Dora Sigfusdottir, Stephanie S. Frost, and Jack E. James. 2013. 

"Adolescent Caffeine Consumption and Self-Reported Violence." Journal Youth Adolescence.  

[2] Arria, A. M, and O’Brien. 2011. "The ‘‘high’’ risk of energy." Journal of the American Medical 

Association.  

[3] Drake, Christopher, Timothy Roehrs, John Shambroom, and Thomas Roth. 2013. "Caffeine Effects 

on Sleep Taken 0, 3, or 6 Hours before Going." Journal of Clinical Sleep Medicine 195-1200. 

[4] Fadah, Isti, and Handriyono. 2015. "The Performance Improvement Model of Group and Partnership 

based Coffee Processing Enterprises in the Jember Regency." Journal of Social and 

Development Sciences 7-13. 

[5] Harish, Dasari, K H Chavali, Amandeep Singh, and Ajay Kumar. 2011. "Recent Advances in the 

Management of Poisoning Cases." J Indian Acad Forensic Med 73-39. 

[6] Imatoh, T, S Tahihara, M Miyazaki, Y Momose, and Y Uryu. 2011. "Coffee consumption but not 

green tea consumption is associated with adiponectin levels in Japanese males." European 

Journal of Nutrition 279-84. 

[7] Isakov, Vlad, Saravanan Arunachalam, Stuart Batterman, Sarah Bereznicki, and Janet Burke. 2014. 

"Air Quality Modeling in Support of the Near-Road Exposures and Effects of Urban Air 

Pollutants Study (NEXUS)." International Journal of Environmental Research and Public 

Health.  

[8] Jiang, Zhiwei, Ling Wang, Chanjuan Li, Jielai Xia, and Hongxia Jia. 2012. "A Practical Simulation 

Method to Calculate Sample Size of Group Sequential Trials for Time-to-Event Data under 

Exponential and Weibull Distribution: e44013." PLoS One.  



Annual Conference on Science and Technology Research (ACOSTER) 2020
Journal of Physics: Conference Series 1783 (2021) 012031

IOP Publishing
doi:10.1088/1742-6596/1783/1/012031

6

 

 

 

 

 

 

[9] Olusegun, Onabajo Olawale, and Chong Eng Tan. 2013. "Location-based Solar Energy Potential 

Prediction Algorithm for Mountainous Rural Landscapes." International Journal of Computer 

Science and Information Security 5-12. 

[10] Pirarat, Nopadon, Surinton Boonananthanasarn, Laddawan Krongpong, and Takayuki Katagiri. 

2015. "Effect of Activated Charcoal-Supplemented Diet on Growth Performance and Intestinal 

Morphology of Nile Tilapia (Oreochromis niloticus)." The Thai Journal of Veterinary Medicine 

113-119. 

[11] Putri, WIrabuana, and Andi Ilham Latunra. 2013. "Kandungan Kafein dan Polifenol Pada Biji Kopi 

Arabika Coffea Arabica L. Dari Kabupaten Enrekang." Jurnal Alam dan Lingkungan 50-62. 

[12] Ramalakshmi, K, and B Raghavan. 2000. "Caffeine in Coffee : Its Removal. Why and How? 

Critical." Reviews in Food Science and Nutrition 441. 

[13] Rudolph, E, A Faerbinger, and J Koenig. 2014. "Caffeine intake from all sources in adolescents 

and young." European Journal of Clinical Nutrition 793–798. 

[14] Ruusunen, Anu, Soili M Lehto, Tommi Tolmunen, Jaakko Mursu, George A Kaplan, and Sari 

Vautilainen. 2010. "Coffee, Tea and Caffeine intake and the risk of severe depression in middle-

aged Finnish men : the Kuopio Ischaemic Heart Disease Risk Factor Study." Public Health 

Nutrition 1215-1220. 

[15] S, Pradeep, G N Rameshaiah, and Hadagali Ashoka. 2015. "CAFFEINE EXTRACTION AND 

CHARACTERIZATION." International Journal of Current Research and Review 7 (9): 16-19. 

[16] Wang, Chao, Baoqing Shan, Hong Zhang, and Nan Rong. 2014. "Analyzing sediment dissolved 

oxygen based on microprofile modeling." Environmental Science and Pollution Research 

International.  

[17] Yang, Hongmei, Susan Duvall, Amy Ratcliffe, David Jeffries, and Warren Stevens. 2013. 

"Modeling health impact of global health programs implemented by Population Services 

International." BMC Public Health.  

 


