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Abstract

Brazil (Monte Alegro) and Ethiopia (Sidamo) coffee beans were roasted at three different roasting levels(light,
medium, and dark), and were analyzed for color, total phenolic compound, caffeine, and chlorogenic acid contents.
The total phenolic and caffeine contents remained unchanged during roasting. The chlorogenic acid levels of the
Brazil and Ethiopia samples decreased with roasting. The antioxidant activities were measured using DPPH and
ABTS. The radical scavenging activities of the light-roasted and dark-roasted coffee beans were similar. The flavor
pattemns of roasted coffee beans were analyzed using an electronic nose system based on gas chromatography. The
data revealed that the flavor pattems of the roasted coffee beans could be separated via discriminant function analysis
(DFA) method. The taste of the roasted coffee beans was analyzed using an electronic tongue system. The sourness
and sweetness were decreased with roasting.
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Table 1. Hunter’s color values of roasted coffee samples

L a b

Brazil

Light 3.5:13" 16302 270405
Medium 23.740.6 15.1202 214205
Dark 182407 138202 18.70.4
Ethiopia

Light 362412 16504 280206
Medium 204:0.6 142£05 209204
Dark 160405 111204 13.1:06

"MeantSD (n=5).
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Table 2. Changes in total phenol, DPPH, ABTS, caffeine and
chlorogenic acid content in roasted coffee beans

unit(dry basis)
Sample Total P)henol DPPH ) ABTS Caffeine CQA
(GAE', %) (mgAAE/g") (mgAAEg) (%) (%)
Brazil
Light 3.167:032" 258423 231443 0874013 215023
Medium 338':004  392°478 278439 0951003 161°:004
Dark 3264004 351480 289'24 1114002 1324005
Ethiopia
Light 3331000 372404 26421 0814013 227°:048
Medium 3354007 200498 282104  094':0.11 128+023
Dark 306031 262486  249't34  1.00:0.12 049°:032

GAE: gallic acid equivalents.

YmgAAE/g: mg ascorbic acid equivalent antioxidant capacity per g of coffee.
Walues followed by the same letter in the same column are not significantly different
(p<0.09).

Values are the meantstandard deviation of duplicate determinations
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Fig. 1. Discriminant function analysis of the electronic nose data
for flavor pattern of roasted coffee (Bl: Brazil light, B2: Brazil
medium, B3: Brazil dark, E1: Ethiopia light, E2: Ethiopia medium
E3: Ethiopia dark).
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Fig. 2. Changes in organoleptic characteristics of roasted coffee by
electronic tongue (B1: Brazil light, B2: Brazil medium, B3: Brazil
dark, E1: Ethiopia light, E2: Ethiopia medium E3: Ethiopia dark).
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Table 3. Changes in organoleptic characteristics of roasted coffee
by electronic tongue

Sample Sourness pH2) Saltiness ~ Umami  Sweetness
Brazil
Light 49" 5.30 55 69 72
Medium 83 5.13 5.8 11 4.8
Dark 6.0 522 6.5 75 4.6
Ethiopia
Light 38 5.46 5.1 23 7.8
Medium 9.0 4.96 6.4 5.8 6.0
Dark 4.0 532 6.6 5.8 5.6
"Mean (n=6).

'pH was determined by pH meter electrode.
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