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Table 4-1. Concentrations of volatile compounds in control and roasted coffee beans (Mean = SD)

Compound

Treatment

Concentration (Mean + SD) P value

2-Furanmethanethiol

Control

0.0130+£0.0010 a

0.0001

Roasted 220°C

0.0192 + 0.0001 b

Roasted 240°C

0.0272 £ 0.0001 ¢

Roasted 260°C

0.0365 +0.002 d

2,3-Butanedione

Control

0.2325+0.010d

0.0001

Roasted 220°C

0.0132 +0.000 a

Roasted 240°C

0.1128 £0.003 b

Roasted 260°C

0.2095 + 0.007 ¢

B-Damascenone

Control

0.2275+0.010 a

0.0001

Roasted 220°C

0.0190 = 0.000 a

Roasted 240°C

0.0161 +0.000 a

Roasted 260°C

0.0153+0.000 b

2,5-Diethyl-3-methylpyrazine

Control

1.1750+0.035 a

0.015

Roasted 220°C

1.8265+£0.239b

Roasted 240°C

2.5025+0.371 ¢

Roasted 260°C

2.1815+0.012 be

2-Methoxy-4-vinylphenol

Control

0.2050+0.014 a

0.0001

Roasted 220°C

0.3050+0.001 b

Roasted 240°C

0.4460 = 0.001 ¢

Roasted 260°C

0.6145+0.000d

Linalool

Control

0.1020+0.117 a

0.499

Roasted 220°C

0.0250 +0.000 a

Roasted 240°C

0.0228 +0.000 a

Roasted 260°C

0.0172 +0.000 a

Guaiacol

Control

0.1110+0.000 a

0.160

Roasted 220°C

0.1071 £ 0.000 a

Roasted 240°C

0.1315+0.000 a

Roasted 260°C

0.1295+0.020 a

3-Methylbutyric acid

Control

0.4455+0.017 a

0.0001

Roasted 220°C

0.5665 + 0.000 b

Roasted 240°C

0.7766 + 0.000 d

Roasted 260°C

0.6542 +0.001 ¢

Methional

Control

0.0713+0.001 a

0.0001

Roasted 220°C

0.0985 + 0.000 b

Roasted 240°C

0.1441 £0.001 ¢

Roasted 260°C

0.1515+0.003 d

3-Mercapto-3-methylbutyl
formate

Control

0.0650+0.015 a

0.001

Roasted 220°C

0.1255+0.000 b

Roasted 240°C

0.1285+0.002 b
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Roasted 260°C  0.1900 + 0.014 ¢

Values are expressed as mean + standard deviation of three replicates. Different superscript letters within each
column indicate significant differences at P < 0.05 according to Duncan’s multiple range test.
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Table 4-2. Sensory evaluation of specific aroma and flavor parameters (Mean + SD)

Treatment Citric Acid Burnt Taste ~ Acidic Taste Bitterness Astringency
Aroma
Roasted 233+0.577 2.00+£1.000 133+0.577 2.67+1.154 2.00 £ 1.000
220°C (b) () (a) (b) ()
Roasted 2.67+1.154 3.33+0.577 3.67+0.577  3.33+0.577 2.00 +0.000
240°C (b) (b) (b) (b) (a)
Roasted 4.33+0.577 5.00£0.000 2.33+£0.577  5.00+0.000 1.33+£0.577
260°C (c) () (ab) (c) ()
Control 1.00 +0.000 1.334+£0.577 1.67+1.154 1.00 £+ 0.000 4.33+0.577
(a) (a) (a) (a) (b)
P value 0.003 0.001 0.024 <0.0001 0.002

Sensory evaluation was performed by 10 trained panelists using a 5-point hedonic scale (1 = very low intensity,
5 = very high intensity). Different letters indicate significant differences at P < 0.05.

Table 4-3. Sensory evaluation of general attributes (Mean + SD)

Treatment Aroma Flavor Color Texture Overall
Acceptance
Roasted 4.67+0.577 4.00+1.000 4.33+0.577(b) 4.33+£0.577 4.67+0.577 (b)
220°C () (b) (a)
Roasted 2.67+0.577 2.33+£0.577 4.00+0.001 (b) 4.00+0.001 2.33+0.577 (a)
240°C (b) (a) (a)
Roasted 1.33+0.577 1.00 £ 0.001 1.67+1.154 (a) 3.67+0.577 1.33+0.577 (a)
260°C (a) (a) (a)
Control 3.33+0.577 4.00 = 1.000 2.67+1.154 4.00+£0.577 2.67+1.527 (a)
(b) (b) (ab) (a)
P value 0.001 0.003 0.019 0.363 0.012

Sensory evaluation was performed by 10 trained panelists using a 5-point hedonic scale (1 = very low intensity,
5 = very high intensity). Different letters indicate significant differences at P < 0.05.
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in terms of aroma, flavor, and consumer acceptance. This study
aimed to evaluate the effects of roasting temperature and time
on the aroma and flavor profile of coffee. Coffee beans were
roasted at three temperature levels (220°C, 240°C, and 260°C)
for 12, 14, and 17 minutes, respectively. Volatile compounds
were identified and analyzed using SPME-GC-MS. A five-point
hedonic sensory test was also conducted to evaluate sensory
attributes. Results showed that increasing roasting temperature
and time led to an increase in some compounds, such as 2,5-
diethyl-3-methylpyrazine, and a decrease in desirable
compounds such as linalool and B-damascenone. Sensory
evaluation indicated that higher roasting temperatures increased
sour aroma, bitterness, and burnt flavor, while overall consumer
acceptance decreased. Therefore, selecting optimal roasting
conditions is critical for producing high-quality coffee with

*Corresponding Author E- favorable sensory properties.
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