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Volatile Compounds in Thai Robusta Coffee
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ABSTRACT

Green robusta coffee beans from Chumporn Province were roasted in a forced air oven at
o

240 C for 15 min. Analysis of volatile compounds by gas-chromatography-mass spectrophotometry
(GC-MS) identified 52 compounds. They were 15 pyrazines, 11 furans, 5 phenols, 4 pyrroles, 4
ketones, 2 aldehydes, 2 carboxylic acids, 1 hydrocarbon, 1 pyridine, 1 thiophene, 1 thiazole, and 5
miscellaneous compounds. The most abundant volatile compounds in Thai robusta coffee were
pyrazines, furans, phenols, and pyridines, respectively. Eight key aroma components were identified
by gas-chromatography-olfactometry (GCO). The predominant aroma components were 2,3-
pentanedione (coffee), 2-ethyl-3,5-dimethylpyrazine (peanut butter), 2-ethyl-6-methylpyrazine (rotten
bean), 2-ethyl-3-methylpyrazine (popcorn), 5-methylfurfural (green), 2-furanmethanol (green), 2-

methoxyphenol (roasted chilli), and N-furfuryl pyrrole (roasted).
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Table 1 Volatile compounds identified in Thai robusta coffee roasted at 240 C for 15 min.

RI° Compounds Conc. Threshold in Odor description
(ng/g)  water (ng/g)
Aldehydes
1068 hexanal 314 4.5 Strong, penetrating, fatty-green,
grassy unripe fruit odor
1521 benzaldehyde 124.9 350 Odor of bitter almond oil;
characteristic sweet cherry
taste
Carboxylic acids
1675 3-methyl butanoic acid 56.4 120-700 Very sour,"sweaty", cheesy,
odor; fruity on dilution
2906 hexadecanoic acid 389.3 - -

(palmitic acid)
Furans

1184 2-propenylfuran 39.6 - -



RI° Compounds Conc. Threshold in Odor description
(ng/g)  water (ng/g)
1223  2-methoxymethylfuran 92.5 - -
1455 2-furancarboxaldehyde 1,432.0 - -
1460 2-furfuryl methylsulfide 112.6 - -
1531 furfuryl acetate 895.1 - Ethereal, floral odor; weak,
warm, fruity taste
1575 5-methylfurfural 1,319.0 20,000 Sweet spicy, bready, caramellic
odor and taste
1588 2,2-methylenebis furan 157.9 - -
1656 5-methylfuran 122.3 - -
1671  2-furanmethanol 2,848.6 - -
1836 3-phenylfuran 52.9 - -
1976 furan 253.86 - -
Hydrocarbons
2027 benzeneacetaldehyde 56.8 - -
Ketones
1054 2,3-pentanedione 394.0 900-1,000 Oily-buttery, fatty odor; butter,
cream, milk taste
1170 cyclopentanone 43.6 - -
1297  1-hydroxy-2-propanone 67.4 - -
1351 2-methyl-2-cyclopentan-1-one 67.4 - -
Phenols
1869 2-methoxyphenol 226.7 - -
2012 phenol 159.7 - -
2024  4-ethyl-2-methoxyphenol 1,111.3 50 Sweet, spicy, phenolic-
medicinal, mildly smoky
2175 4-ethylphenol 51.8 - Strong, woody-phenolic,
somewhat sweet, smoky odor
2210  4-vinyl-2-methoxyphenol 1,703.1 3 Sweet, spicy, clove-like, smoky
odor; sweet taste
Pyrazines
1201 pyrazine 365.5 - -

1264 methylpyrazine 2,985.7 60 Green, nutty, cocoa, musty,



RI Compounds Conc. Threshold in Odor description °
(ng/g)  water (ng/g)
potato, fishy-ammoniacal notes
1319  2,5-dimethylpyrazine 1,271.3 1,700 Chocolate, roasted nuts, earthy
1325 2,6-dimethylpyrazine 2,067.7 200 Chocolate, roasted nuts, fried
potato odor
1330 2,3-dimethylpyrazine 343.2 2,500 Green, nutty, potato, cocoa,
coffee, caramel, meaty notes
1362 2-ethyl-6-methylpyrazine 1,050.2 - -
1369 2-ethyl-5-methylpyrazine 724.4 100 Nutty, roasted, somewhat
"grassy"
1383 2-ethyl-3-methylpyrazine 431.3 - -
1392 propylpyrazine 58.7 - -
1410 2,6-diethylpyrazine 176.3 - -
1434  3-ethyl-2,5-dimethylpyrazine 875.6 1 Cocoa, chocolate, nutty (burnt
almond, hazelnut) notes
1440 2-ethyl-3,5-dimethylpyrazine 344.8 1 Cocoa, chocolate, nutty (burnt
almond, hazelnut) notes
1472  3,5-dimethyl-2-methylpyrazine 208.4 - -
1594  2-isoamyl-6-methylpyrazine 55.7 - -
1725 pyrazinecarboxamide 132.2 - -
Pyrroles
1129 1-methylpyrrole 291.2 - -
1162 1-ethylpyrrole 228.5 - -
1590 1-ethyl-2-formylpyrrole 54.8 - -
1824  N-furfuryl pyrrole 486.4 - Pungent, somewhat alliaceous
earthy-smoky odor and taste
Pyridines
1174  pyridine 2,910.3 820 Strong, amine-like, fishy, burnt
odor
Thiazoles
1265 4-methylthiazole 2271 - Green, nutty odor
Thiophenes
1681 2-thiophenecarboxaldehyde 58.2 - -



RI° Compounds Conc. Threshold in Odor description
(ng/g)  water (ng/g)
Miscellaneous compounds
1007 chloroform 642.3 - -
1022 toluene 49.8 - -
1194  2-methyl-1-butanol 20.8 - -
2185 hexadecanoic acid methyl ester 90.6 - -
2406 indole 80.0 140 Floral odor and taste in dilution

®Retention index calculated for the HP-Innowax capillary column.

®Odor description from Leffingwell (1998)

Table 2 Odor description of aroma compounds in roasted Thai robusta coffee identified by GCO.

RI° Compounds Odor descriptionb
1053 2,3-pentanedione coffee-like

1356 2-ethyl-6-methylpyrazine spoiled beans
1377  2-ethyl-3-methylpyrazine popcorn

1440 2-ethyl-3,5-dimethylpyrazine peanut butter

1561  5-methylfurfural greeny

1655 2-furanmethanol greeny, nutty, burnt
1806  N-furfuryl pyrrole roasted

1849 2-methoxyphenol roasted chilli

®Retention index calculated for the HP-Innowax capillary column

® Odor description analysed by GCO for the HP-Innowax capillary column
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