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Thermal Changes of Aroma Components in Soybean Pastes (Doenjang)
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Abstract

In this study, volatile compounds were isolated from traditiond and commercial fermented soybean pastes

according to different heating temperatures (room temperature, 50°C, 100°C) using headspace-solid phase microextraction
(HS-SPME). The compounds were then analyzed by gas chromatography-mass spectrometry (GC-MS). A tota of 51
volatile components, including 18 esters, 3 acohols, 6 acids, 8 pyrazines, 5 volaile phenols, 6 adehydes, and 5
miscellaneous compounds, were identified. Esters and acids such as ethyl hexadecanoate, acetic acid, and 2/3-methyl
butanoic acid were the largest groups among the quantified volatiles. By applying principal component analyses to the GC-
MS data sets, differences were observed in the volatile components of the soybean pastes as to the different hesting
temperatures. A large variation was shown between the volatile components of the traditional and commercia soybean
pastes by increasing the heating temperature. Commercia samples had significantly higher levels of longer chain ethyl
esters, ddehydes, and therma degradation products such as maltol and 2-acetyl pyrrole, while traditiona samples showed

higher concentrations of acids and pyrazines.
Keywor ds. soybean, voldtile, HS-SPME, GC-MS
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Table 1. Changes of volatile compounds (ppm?®, w/w) in soybean paste samples (J and A) under different heating temperature (RT;
room temperature, 50°C, and 100°C) (n=2)

J

5 .
K12 Code Volatile compound® =T 50°C T00°C = 50°C T00°C fod
Egters
1032 el ethyl butanoate 0.57 0.44 024 0.40 0.10 0.71 A
1050 et2 ethyl-2-methylbutanoate 113 0.82 0.65 0.64 0.06 0.78 A
1064 a3 ethyl 3-methylbutanoate 134 1.06 0.43 0.66 0.14 0.96 A
1227 €6 ethyl hexanoate 101 0.98 071 A
1318 et7 ethyl heptanoate 0.06 0.16 0.10 A
1325 et8 ethyl lactate 0.91 2.23 353 A
1416 et9 ethyl octanoate 0.12 113 0.86 0.02 0.05 0.19 A
1546 etll ethyl-3-(methylthio)pro-pionate 0.04 0.29 0.19 B
1590 et12 methyl benzoate 0.02 0.12 0.28 0.07 047 B
1638 et13 ethyl benzoate 0.56 820 11.40 0.13 0.09 0.18 A
1761 et15 ethyl phenylacetate 0.05 0.93 174 0.05 0.21 193 A
1826 et17 ethyl dodecanoate” 0.97 A
2044 et19 ethyl tetradecanoate 054 23.05 A
2132 €20 ethyl pentadecanoate 0.06 6.96 A
2187 et21 methyl hexadecanoate 021 23.90 0.03 33.98 B
2204 et22 ethyl hexadecanoate 0.02 9.05 717.97 0.12 0.16 10.08 A
2289 et23 ethyl-9-hexadecenoate 0.13 23.64 0.85 B
2327 et24 ethyl-heptadecanoate” 051 35.25 A
Total esters 5.83 26.86 851.87 2.020 0.910 50.130
Alcohols
1202 a4 3-methyl-1-butanol 0.39 0.49 0.49 0.12 0.09 0.31 A
1439 a7 1-octen-3-ol 0.13 0.20 0.28 0.32 043 A
1884 ala phenethyl acohol 0.02 0.46 0.57 0.04 011 118 A
Total dcohols 054 115 1.06 0.44 052 192
Aldehydes
1435 ad2 2-furancarboxal dehyde 011 0.67 492 0.07 023 0.76 A
1489 ad3 benzaldehyde 0.16 2.02 513 0.86 291 483 A
1545 ad4 5-methyl-2-furancarbo-xal dehyde” 0.26 0.15 A
1614 ad5 benzacetal dehyde 0.04 179 6.99 0.03 0.45 1.89 B
1896 ad6 2-phenyl-2-butenal 071 1.65 0.03 011 0.94 B
2043 ad7 5-methyl-2-phenyl-2-h-exena 0.06 0.46 B
Total adehydes 0.310 5250 19.410 0.990 3.700 8570
Acids
1417 acl acetic acid 2,02 6.28 20.23 0.99 195 11.03 A
1512 ac2 propanoic acid 0.02 0.07 0.28 0.04 004 0.32 A
1539 ac3 2-methyl propanoic acid 0.60 164 4.28 0.88 0.93 4,69 A
1598 ach butanoic acid 0.01 0.06 0.08 057 0.49 3.28 A
1644 ach 2/3-methyl butanoic acid 183 5.62 8.05 7.38 6.83 27.33 A
1781 ac8 4-methyl-pentanoic acid 0.02 025 0.07 0.01 0.03 A
Total acids 450 13.92 32.99 9.870 10.270 46.650
Pyrazines
1306 py2 2,5-dimethylpyrazine 0.07 0.85 0.04 0.03 0.02 0.12 A
1308 py3 2,6-dimethylpyrazine 0.14 0.03 0.06 013 0.26 A
1324 py4 2,3-dimethylpyrazine” 0.02 0.02 A
1390 py6 trimethylpyrazine 014 0.78 0.50 0.25 0.64 0.99 A
1422 py7 2,5-dimethyl-3-ethyl-py-razine 0.02 0.14 0.05 0.07 0.14 A
1443 Py8 2-ethyl-3,5-dimethyl-py-razine 011 0.02 0.03 B
1460 Py9 2,3,5,7-tetramethyl -pyrazine 0.08 1.30 0.67 0.39 145 344 A
1500 Py10 2,3,5-trimethyl-6-ethyl-pyrazine” 0.01 0.34 B
Total pyrazines 0.32 3.66 129 0.77 2.36 495
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Table 1. Continued

5 .
K12 Code Volatile compound® =T 50°C T00°C = 50°C T00°C fod
Voltile phenols
1831 phel 2-methoxyphenal 0.01 0.29 0.39 0.02 0.07 0.75 A
2000 phe3 4-ethyl-2-methoxyphenol 021 0.47 0.12 0.96 4.25 A
2138 phe5 4-ethyl phenol 0.01 0.36 1.56 0.15 0.98 493 B
2157 pheé 2-methoxy-4-vinylphenol 0.14 3.63 054 A
2348 phe7 4-vinylphenol 0.13 8.67 A
Total volatile phenols 0.02 113 14.72 0.29 201 10.47
Miscellaneous
1243 ke3 3-octanone 0.05 0.24 011 A
1209 ms2 2-pentyl furan 0.06 0.08 0.13 053 0.96 057 A
1934 ms9 maltol 105 244 0.04 0.61 A
1942 msl10 acetyl pyrrole 0.22 1.69 0.01 0.05 0.59 A
1220 msl15 Ethenyl benzene 0.08 0.32 0.26 0.04 0.18 0.17 B
Total miscellaneous 0.19 167 4.52 0.82 134 194

YAverage of the ppm (n=2)
(ppm= Area of each compound x Amount of internal standard)
Area of internal standard x Amount of sample/10°
2Kovats indices of unknown compounds on DB-WAX column.
9Compounds by order of their Kovats indices in a chemical class.
‘Volatiles were identified based on the following criteriaz A, mass spectrum and retention index consistent with those of an authentic standard;
B, mass spectrum consistent with that of the Wiley 275 mass spectrum database.
9\Volatiles were not used in Principal Component Analysis.
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Fig. 1. PCA loadings for (a) 47 volatiles and scores for (b) six soybean paste samples under different heating temperature. The sample

codes are as follows: JRT, J under room temperature; J50, J under 50°C; J100, J under 100°C; ART, A under room temperature; A50, A under
50°C; A100, A under 100°C. The codes of volatile compound are defined in Table 1.
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