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Abstract

The consumer awareness concerning coffee beverages has increased in Korea. The objective of this study was
to optimize the roasting conditions of coffee bean for consumer's attribute. The optimal roasting conditions for
Colombian coffee beans were analyzed by using a central composite design with a quadratic polynomial model
by response surface methodology (RSM). The experimental conditions for coffee bean roasting were 194.82°C~250.0
0C and 7.93~22.07 minutes. The responses of sensory attributes, physicochemical and physical properties were
analyzed with RSM. The width, length and height of green beans increased when the beans were roasted. The
higher degree of roasting gave the higher pH and solid contents but the lower total acidity and total phenolic
compounds. In sensory tests, the roasting temperature and time had a significant effect on the flavor score. The
optimum roasting condition of Colombian coffee bean predicted for maximizing the length, width, solid contents,
total phenolic compounds and flavor score were 20 minutes at 225C by RSM.
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Table 1. The experimental design of the roasting conditions for
coffee hy Response Surface Methods

Original Conditions

Modified Conditions

Run No o
Time (min) Temperature ('C) Time (min) Temperature (C)
1 15.00 21250 15 213
2 20.00 225.00 20 225
3 15.00 230,18 15 230
4 15.00 194.82 15 195
5 7.93 212.50 3 213
6 207 212.50 2 213
7 15.00 212.50 15 213
8 15.00 212.50 15 213
9 10.00 250.00 10 250
10 20.00 200.00 20 200
11 10.00 200.00 10 200
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Fig. 1. Response surface plots for the length, width and height of
the roasted coffee beans.
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Table 2. Physical and chemical properties of coffee roasted under different roasting conditions based on composition design for response

surface analysis

Rut No. Physical properties Chemical properties
Length (mm) Width (mm) Height (mm) Solid content (Brix)  Total acidity (%) Phenolic component (mg/mL)
Raw 9.58+0.98" 7.5320.41 4404033 301 0.10 0.16 047
1 12.64£0.85 8.4610.60 469034 591 020 0.16 044
2 12.4740.56 8.9620.59 5.78+0.49 6.56 0.40 042 0.51
3 11.98+0.65 8.77£0.44 5.55+0.73 540 1.20 0.64 0.58
4 11.75+0.42 8.650.44 5012041 505 1.00 0.99 0.67
5 11.10+0.65 8.30£0.37 4.88+0.54 528 040 038 0.63
6 11.49+0.48 8.08+0.28 4610.32 5.08 0.80 0.67 0.62
7 10.53+1.05 8212041 438+0.32 522 0.60 048 052
8 11.05+0.68 8.57+0.48 4801040 4387 040 0.58 0.61
9 11.17£0.50 8.48+0.24 4.78+0.36 491 0.80 0.83 0.53
10 10.83+0.67 841047 4.630.38 497 1.00 0.67 0.61
11 11.16+0.50 8.41+0.27 459028 4.89 0.60 1.02 0.54

"MeantSD, p<0.05
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Fig. 2. Response surface plots for the pH, total acidity, solid
contents and total phenolic compound of the roasted coffee beans.
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Table 3. Experimental data on sensory quality of coffee roasted under different roasting eonditions based on composition design for response

surface analysis
Run No Sensory preference” . _

Color Flavor Bitterness Sourness Heaviness Finishniess
1 3.53:0.99” 3.40+1.24 3932096 2.80£1.26 367111 4131119
2 4131092 4.1340.99 4.67:0.72 2.33£1.40 3474130 3.60£1.50
3 2604074 3.20:0.77 3531099 220121 320:0.94 3335072
4 3.00:0.85 3.00£1.13 407+0.5% 253099 3071110 367+118
5 227£1.16 3.07+0.70 3.6010.83 2.67+0.98 3.00£1.00 340£1.06
6 320101 3.33+0.62 3.53+0.99 3.00£1.00 3.07+0.80 4,13+0.74
7 207103 2.33£0.90 3.00£1.13 3.33+0.98 260+1.12 2931096
8 3.53£1.25 3.60£1.06 36711011 3271133 3.00:093 42010.68
9 3201094 2274103 340£1.12 2.87+1.13 327+1.10 2.8011.01
10 267+1.05 227+1.16 293£1.03 207+0.88 2274133 2401099
11 207:088 293103 307116 293£1.10 2.131092 3.00+1.25

UScale score : 1(dislike very much) to S(like very much)

“MeantSD, p<0.05
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Table 4. Statistical analysis results by RSM for the roasting conditions of coffee bean

Response Model F value Prob>F R2 Significant
L-value Linear 6.52 0.0209 0.62 Significant
Colar avalue Quadratic 1667 00039 094 Significant
b-value Quadratic 2.39 0.0020 096 Significant
Length Quadratic 6.67 0.0288 087 Significant
el Widh Lingar 673 00193 063 Significant
Height Quadratic 351 0.0970 0.78 Not significant
Color Linear 226 0.1667 0.36 Not significant
Flavor Quadratic 6.31 00322 0.86 Significant
Finish flavor Quadratic 1.63 0.3016 0.62 Not significant
pH Quadratic 337 0.1044 077 Not significant
Solid Contents Quadratic 2993 0.0010 097 Significant
Total acidity Quadratic 1.83 0.2621 0.65 Not significant
Phenolic Component Quadratic 2.06 02229 0.67 Not significant
Q=2 wAsle o|3lEtA B B8 B4, AR
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