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Coffee Green Bean

Dae Chul Kang and Gi Hyung Ryu

Department of Food Science and Technology, Kongju National University

Abstract

Extrusion process applied to coffee manufacturing process to shorten roasting and grinding in conven-
tional process. Robusta and Arabica coffee were extruded under conditions of moisture content(20%,
30%) and temperature of die section(90, 100, 120°C) by using an experimental twin-screw extruder. pH
of extruded coffee extract was higher than that of the control. It seems that organic acid was evaporated
during extrusion process. In extraction rate in hot water, extruded coffee was faster than control. The
more barrel temperature and moisture content were increased, the more coffee extraction rate was
increased. The flavor and taste of extruded coffee were somewhat weaker than control in sensory eval-
uation. The change in flavor and taste seems to be caused by suffering a loss of volatile and nonvolatile
compounds by heating, vapor evaporation and shearing during extrusion process. In conclusion, the loss
of an aromatic substance produced during extrusion process was minimized or recovered to apply extru-

sion process for coffee manufacturing.
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Fig. 1. Screw configuration for extruding coffee green bean.
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Table 1. Bulk density and Brix and pH of extruded coffee
bean extract at different moisture content and die section
temperature

Moisture  Die section  Bulk

content temp. density ](3:,2))( pH

(%) (C) (g/L)
20 90 494 148 629
20 110 455 146  6.06
Robusta 20 120 482 1.60 6.15
coffee 25 100 481 170 6.13
25 110 455 1.69  6.20
25 120 506 146 6.12
20 90 482 1.36 5.69
20 100 513 1.37 576
Arabica 20 110 513 149 568
coffee 25 90 489 1.56 5.70
25 100 500 152 5.60
25 110 508 132 5.64
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Fig. 2. Changes in extract absorbance of Robusta coffee
during brewing.

@ Robusta control, M Moisture content 20% and barrel
temperature 90°C, A Moisture content 20% and barrel
temperature 120°C
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Fig. 3. Changes in extract absorbance of Robusta coffee
during brewing.
@ Robusta control, M Moisture content 25% and barrel

temperature 90°C , A Moisture content 25% and barrel
temperature 120°C
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Fig. 4. Changes in extract absorbance of Arabica coffee
during brewing.

@ Arabica control, W Moisture content 20% and barrel
temperature 100°C, A Moisture content 20% and barret
temperature 120°C
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Fig. 5. Changes in extract absorbance of Arabica coffee
during brewing.
@ Arabica control, B Moisture content 25% and barrel
temperature 110°C, A Moisture content 20% and barrel
temperature 90°C
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Sensory scale
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Fig. 6. Sensory scale of aroma and flavor of control and
extruded coffee.

Sensory scale: 0, imperceptible; 1, slightly perceptible; 2,
moderately perceptible; 3, slightly pronounced; 4, moderately
pronounced; 5, highly pronounced
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Sensory scale
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Fig. 7. Sensory scale of body of control and extruded
coffee.

Sensory scale: 0, very weak; 1, weak; 2, fair; 3, strong; 4,
very strong; 5, extremely strong
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Sensory scale

0 Control Robusta Extruded Robsta Control Arabica Extruded Arabica

Fig. 8. Sensory scale of aftertaste of control and extruded
coffee.

Sensory scale: 0, very poor; 1, poor; 2, fair; 3, good; 4, very
good; 5, excellent
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