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Liquid Surfactant Membrane 

Hydrocarbon 

Gas in Coal Matrix 

Osmotic Dehydration of 

Mango 

2.5 Hyperbolic Model 

(Goswami et al., 1993) 

(Guo et al., 2014) 

(Alakali et al., 2006) 

Hyperbolic model is applied as Peleg's Model in food engineering science (Agu 

et al., 2021 ). Peleg developed an equation that show in Equation 2.2 to predict the accuracy 

during water vapour adsorption of milk powder and rice (Peleg, 1988; Turhan et al., 2002). 

The equation shows M represent moisture content %, t is time, MO is initial moisture 

content (% ), Kl is Peleg rate constant (% -l) and K2 is capacity constant (% -l ). 

Application of Hyperbolic Model as Peleg's Model are in food application shows in Table 

2.4. 

Equation 2.2 
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From the experimental data, which is concentration coffee brewed of both types 

of coffee ground (Arabica and Robusta), extraction curves were made using Microsoft 

Excel 2019 to find the best pattern of concentration of coffee brewed against brewing 

time. The pattern of the graph from experimental data was determined in Figure 3.3 that 

refers to the previous study (Moroney et al., 2015). 
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Figure 3 .3 Coffee concentration profile for JK standard drip filter grind 
(Moroney et al., 2015) 

Figure 3 .4 Atago Poket Refractometer PAL-a 
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Figure 4.8 shows the graph of Hyperbolic Model that plotted using Equation 3.5. 

Initial extraction rate, Kl, constant related to the maximum extraction yield, K2, Peleg 

capacity constant representing the maximum extraction yield, Kl / K2 , and extraction 

yield q are calculated based Equation 3.5 and developed Equation 4.3 for Arabica and 

Equation 4.4 for Robusta from the graph. 

y = -0.0932x + 36.28 Equation 4.3 

y = 0.2237x + 23.317 Equation 4.4 

Gradient from the graph represent Ki/Ki , where initial extraction rate, K1and Ki

calculated as K1 is 0.027, Ki is -2.57x10-3 and Ki/K1 , is -0.0932. Thus, for Robusta,
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Figure 4.8 Hyperbolic Model of 50-gram Arabica 
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APPENDICES 

Table A.1 Brix value and Concentration of Arabica and Robusta coffee with 10 
gram mass and brewing time 

Arabica Robusta 

Brix Concentration TDS Brix Concentration TDS 

(g/L) (%) (g/L) (%) 
0 0 0 0 0 0 

1.9 15.675 1.62 0.6 4.95 0.51 
0.1 0.825 0.09 0.2 1.65 0.17 
0.5 4.125 0.43 0.2 1.65 0.17 
0.5 4.125 0.43 0.4 3.3 0.34 
0.5 4.125 0.43 0.3 2.475 0.26 

Table A.2 Brix value and concentration of Arabica and Robusta coffee with 20 
gram mass and brewing 

Arabica Robusta 

Brix Concentration TDS Brix Concentration TDS 

(g/L) (%) (g/L) (%) 
0 0 0 0 0 0 

1.3 10.725 1.11 0.7 5.775 0.6 
0.7 5.775 0.6 0.2 1.65 0.17 
0.9 7.425 0.77 0.6 4.95 0.51 
0.8 6.6 0.68 0.6 4.95 0.51 
1.1 9.075 0.94 0.9 7.425 0.77 

Table A.3 Brix value and concentration of Arabica and Robusta coffee with 30 
gram mass and brewing 

Arabica Robusta 

Brix Concentration TDS Brix Concentration (g/L) TDS 

(g/L) (%) (%) 
0 0 0 0 0 0 

1.8 14.85 1.53 3 24.75 2.55 
1.6 13.2 1.36 0.8 6.6 0.68 

2 16.5 1.7 1.2 9.9 1.02 
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120 2.1 
150 2.6 

17.325 
21.45 

1.79 
2.21 

1.3 10.725 1.11 
1.6 13.2 1.36 

Table A.4 Brix value and concentration of Arabica and Robusta coffee with 40 
gram mass and brewing 

Time 

0 

30 

60 

90 

120 

150 

Time 

0 

30 

60 

90 

120 

150 

Arabica Robusta 

Brix Concentration TDS Brix Concentration TDS (%) 
(g/L) (%) (g/L) 

0 0 0 0 0 0 
1.7 14.025 1.45 1.4 11.55 1.19 
1.8 14.85 1.53 1.2 9.9 1.02 
2 16.5 1.7 1.8 14.85 1.53 
2 16.5 1.7 1.9 15.675 1.62 

1.9 15.675 1.62 1.4 11.55 1.19 

Table A.5 Brix value and concentration of Arabica and Robusta coffee with 50 
gram mass and brewing 

Arabica Robusta 

Brix Concentration TDS Brix Concentration TDS 
(g/L) (%) (g/L) (%) 

0 0 0 0 0 0 
1.95 16.0875 1.66 2.2 18.15 1.87 

2 16.5 1.67 2 16.5 1.7 
2.07 17.0775 1.76 1.9 15.675 1.62 

2.189 18.05925 1.87 2.4 19.8 2.04 
2.2 18.15 1.87 2.1 17.325 1.79 
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