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Abstract.

The object of the study 1s to characterize the flavor of the roux to temperatures between 100°C-180°C at 20°C 1n-
tervals (roux I - roux V) and main components in the roux aroma concentrate Thirty-five mamn aroma components were
selected from various components in the roux already identified by gas chromatography (GC) and gas
chromatography-mass spectrometry (GC-MS) The relative contents (%) of the components m unheated matenals (roux

0) and five types of roux (roux I - roux V) were examined by statistical analyses

Results show that the changes 1n the flavor of the roux with increased heating temperature occurred apparent-
ly because the carboxylic acids content decreases gradually, while methyl ketones increase, followed by increases in
furans and pyrazines, using gas chromatographic patterns as the content (%) of the components 1n the six types of roux

A principal component analysis (PCA) of the roux shows that the first principal component (PC1), which accounted
for 58 7% of the vanation, and PC2, accounting for 28 4%, appeared to separate clearly into the six types of roux by
heating temperature etc As colored roux of roux III (140°C) and roux IV - V (160°C— 180°C) corresponding to brown roux,
were separated especially well, the roux heated to higher temperatures were suggested to have different flavors, respec-
tively On the other hand, the PCA of the thirty-five main aroma components 1n the roux separated and characterized
those components 1nto several functional groups, therefore 1t seems to be possible that the roux aroma is determined by

the functional groups
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Table 1 Contents of thirty-five main aroma components confirmed 1n the roux at different

heating temperatures

n=5, Mean (%)

Roux
No Component * Tr® KI© 0 I 1L 111 v %
1 |1-Hexanal 94 1086 049 088 038 030 045 026
2 |2-Heptanone 129 1187 020 386 314 825 6 60 034
3 |1-Heptanal 131 1190 017 015 019 038 048 023
4 |Methylpyrazine 173 1272 000 000 025 028 216 450
5 12,5-Dimethylpyrazine 20.3 1326 000 000 032 028 035 050
6 |2,6-Dimethylpyrazine 207 1333 000 000 035 032 039 113
7 |2-Ethylpyrazine 21.1 1340 000 000 011 014 077 157
8 |2-Nonanone 24 4 1392 059 523 546 1511 970 076
9 |1-Nonanal 24.5 1395 049 043 144 081 039 042
10 |Trimetylpyrazine 27.6 1442 000 000 011 010 040 059
11 [Acetic acid 29.8 1477 064 067 065 056 070 173
12 |Furfural 302 1489 046 103 111 051 051 185
13 |2-Acetylfran 32.2 1515 000 000 028 023 049 046
14 |Benzaldehyde 33.1 1523 063 073 045 058 145 081
15 |5-Methyl-2-furfural 36.6 1581 000 000 013 036 013 090
16 [2-Undecanone 37.7 1597 120 471 437 1345 877 108
17 |Butanoic acid 411 1654 072 078 041 050 104 080
18 |Furfuryl alcohol 42.6 1675 000 000 065 303 1679 4561
19 [Dodecanal 44 6 1711 262 326 262 213 235 097
20 |2-Tridecanone 50.7 1812 075 121 131 460 336 090
21 |Cyclotene ¢ 524 1843 000 000 000 027 011 010
22 |Hexanoic acid 539 1870 294 430 126 131 156 109
23 |2-Ethylhexanoic acid 596 1970 125 137 071 079 087 023
24 |Maltol 60.0 1980 000 000 025 066 165 082
25 18-Octalactone 60 1 1983 065 051 050 064 099 112
26 |2-Acetylpyrrole 61.1 1997 000 000 002 003 024 075
27 |6-Qinazolinol 61.9 2002 000 000 000 000 062 030
28 |2-Pentadecanone 629 2024 018 020 035 147 082 012
29 |Octanoic acid 654 2082 2585 22 44 1212 803 6 41 148
30 |Nonanoic acid 71.0 2189 105 262 217 163 063 080
31 |8-Decalactone 71.5 2207 500 422 233 313 205 054
32 |Decanoic acid 76 3 2297 16 05 1063 536 533 326 074
33 |56-Dodecalactone 85.7 2433 196 149 070 086 067 023
34 |Dodecanoic acid 924 2503 314 284 158 203 042 107
35 |5-Hydroxymethyl-2-furfu] 94.4 2515 000 000 000 113 067 008
Total value (%) 6707 73.55 5107 79 22 78.25 7491

“ The aroma components are listed 1n order of their retention times " Retention time (min),
¢ Kovats index * 2-Hydroxy-3- methyl-2-cyclopenten-1-one  © 3-Hydroxy-2-methyl-pyran-4-one
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Gas chromatographic patterns as relative content (%) of thirty-five main aroma components in

the unheated roux and the roux heated to 100°C— 120°C

The components presented with peak numbers are shown in Table 1 The different letter on the components represents

a significant difference at the level of p < (0 05 between the two roux with increased heating temperature
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Figure 2 Gas chromatographic patterns as relative content (%) of thirty-five main aroma components n

the roux heated to 140°C— 180°C

The comments In this Figure are the same as in Figure 1
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Roux heated to various temperalures
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Figure 3 Principal component analysis of six types of the

roux {Roux 0 — Roux V)

The mean content value in each of the thirty-five aroma com
ponents was used for this analysis, as shown in Table 1 Figure
characters R-0, Roux 0, R-I, Roux I, R-Il, Roux I, R-ili, Roux Il
R-1V, Roux IV, R-V, Roux V
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Figure 4 Principal component analysis of the thirty-five
main aroma components contained in the roux
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The content of each component In the thirty roux samples (six
types of the roux X five replicates) was used for this analysis Each-
component presented with peak number 1s shown in Table 1
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