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Analysis of Volatile Flavor Compounds of Dry Y ellow Soybean Sauce Made in Beijing

MIAO Zhi-wei LIU Jin-long GUAN Wei LIU Yu-ping*
(Beijing Key Laboratory of Havor Chemistry, School of Food and Chemical Engineering,
Beijing Technology and Business University, Beijing 100048, China)

Abstract Thevolatile flavor compounds of 5 different brands of commercial dry yellow soybean saucesin Beijing were extracted
by simultaneous digtillation-extraction (SDE) method and analyzed by gas chromatography-mass spectrometry (GC-MS).
Totally 69 volatile compounds were identified, including 9 acids, 22 esters, 8 aldehydes, 4 ketones, 3 phenols, 13 herterocylic
compounds and 3 sulfur-containing compounds. The common compounds appeared in all five dry yellow soybean sauces were
ethyl acetate, ethyl hexadecanoate, ethyl 9-octadecenate, ethyl 9,12-octadecadienoate, ethyl (Z,Z,2)-9,12,15- octadecatrienoate,
3-methyl butanal, benzeneacetaldehyde, 2-methoxy-4-vinylphenol, 3-(methylthio)-propanal, and furfura,1-(1H-pyrrol-2-yl)-
ethanone. These compounds constituted the basic flavor of the five dry yellow soybean sauces, while other flavor compounds
were responsible for the unique part of their flavor.
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2 5 GC-MS
Table 2 GC-M S analysis of volatilesin five dry yellow soybean sauces

1%

/min 1%
2.58 acetic acid — 0.02 — 0.15 — 707 86 S
4.92 2- 2-methyl propanoic acid 0.23 0.46 — 0.19 — 858 80
7.17 3- 3-methyl butanoic acid 0.60 0.50 — — 113 945 78 S
7.22 3 3-methyl pentanoic acid — — — 1.48 — 946 78
7.44 2- 2-methyl butanoic acid — 0.40 — 0.97 094 953 83
17.01 sorbic acid — — — 0.23 075 1232 95
35.50 tetradecanoic acid 0.18 — — — — 1892 71 S
39.10 n-hexadecanoic acid 422 — — — — 2108 97 S
42.72 (2,2)-9,12-octadecadienoic acid 2.69 — — — — 2331 9
2.68 ethyl acetate 3.15 0.92 3.72 3.74 357 715 0
6.36 carbonic acid diethyl ester 0.10 1.69 — — — 918 94
6.74 ethyl 2-hydroxy propanoate — 0.22 — — — 930 78 S
17.75 ethyl 2,4-hexadienoate — — — 0.20 025 1253 95
18.79 ethyl 3-(methylthio)-propanoate — 0.03 — — — 1283 95
19.27 ethyl octanoate — 0.10 — — — 1296 83 S
21.40 ethyl benzoate 0.11 0.11 — — — 1362 [e71 S
24.92 ethyl benzeneacetate — 0.20 — — — 1460 87
29.50 r- dihydro-5-pentyl-2(3H)-furanone 0.07 0.03 — — — 1608 72
35.34 ethyl 4-methyl-benzenesulfoate 0.04 021 — — — 1884 97
37.30 ethyl tetradecanoate — 0.36 — — — 1997 86
37.95 methyl hexadecanoate 0.15 0.24 0.39 0.31 0.42 2037 9%
38.96 ethyl hexadecanoate 1.09 10.68 2.28 0.38 197 2099 98
40.51 ethyl heptadecanoate — 0.24 — — — 2199 91
41.13 methyl (Z)-9-octadecenoate 0.23 0.25 0.90 0.72 0.74 2239 9
41.41 methyl 9,12-octadecadienoate 0.63 0.63 2.36 171 208 2257 9
41.90 methyl (Z,Z,2)-9,12,15-octadecatrienoate ~ 0.41 0.14 0.53 0.40 050 2287 98
42.11 ethyl 9-octadecenoate 137 11.10 1.68 1.04 160 2301 9%
42.24 ethyl oleate 0.23 0.95 — — — 2307 e S
42.46 ethyl 9,12-octadecadienoate 4.00 33.52 5.09 321 429 2318 9
42.99 ethyl (Z,Z,2)-9,12,15-octadecatrienate 1.58 5.04 1.09 1.16 1.04 2345 9
4534 propyl 9,12-octadecadienoate 0.14 0.35 — — — >2345 90
3.19 3-methyl butanal 22.67 4.15 223 3376 2764 758 [e71
3.30 2- 2-methyl-butanal — 1.85 915 1531 1210 768 91
14.35 benza dehyde 0.22 0.12 — 0.26 — 1156 95 S
17.94 benzeneacetal dehyde 12.16 7.32 1562 1336 1552 1258 91 S
27.22 2- -2- .alpha.-ethylidene-benzeneacetaldehyde 0.10 0.12 — — — 1528 95
31.92 vanillin 0.03 — — — — 1711 93 S
32.16 5-methyl-2-phenyl-2-hexenal 0.57 054 — 0.44 031 1722 9
36.16 16- 16-octadecenal — 0.04 — — — 1930 91
4.05 2,3- 2,3-pentanedione 0.17 0.15 0.51 0.55 055 817 83
4.22 1-hydroxy-2-propanone 0.35 — 0.98 0.62 081 825 72
12.28 2- -1,4- 2-cyclopentene-1,4-dione 0.94 0.28 0.51 0.75 091 1098 91
1-(2,6,6-trimethyl-1,3-
28.38 ) 0.04 — — — — 1568 87
cyclohexadien-1-yl)-2-buten-1-one
19.05 2-methoxy phenoal — 0.17 — 0.32 030 1290 91 S
27.75 4- 2-methoxy-4-vinylphenol 4.48 0.50 357 1.88 3.16 1546 95
3160 3- -6- 3-allyl-6-methoxyphenol 0.06 — — — — 1696 89
6.01 pyridine 0.09 — — — — 906 91 S
823 2- -3-  dihydro-2-methyl-3(2H)-furanone  0.25 0.08 0.51 0.58 051 980 0
8.55 methyl pyrazine 0.09 — — 0.19 — 950 91 S
9.70 furfural 19.77 3.84 16.32 9.07 10.36 1024 95 S
11.65 2- 2-pentyl furan 0.13 — — — — 1080 91 S
12.35 2- 1-(2-furanyl)-ethanone — 0.16 — 0.33 0.28 1100 72 S
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1
/min 1%
13.29 5- 5-methyl-2-furanmethanol 0.25 — — 0.67 0.67 1127 93 S
14.74 5- 5-methyl-2-furancarboxal dehyde 0.85 0.31 0.51 0.73 054 1167 95 S
16.56 2- 2-furaldehyde diethyl acetal 0.06 — — — — 1219 91
17.12 2- 2-pyrrolecarboxal dehyde 0.07 — — — — 1235 87
17.25 tetramethyl furan 0.15 — — — — 1239 72
18.94 2- 1-(1H-pyrrol-2-yl)-ethanone 1.30 0.70 137 1.30 205 1287 95
23.96 3- 3-phenyl-furan 0.07 0.02 — — — 1435 91
533 dimethyl disulfide 0.04 0.04 — — — 877 9%
12.70 3- 3-(methylthio)-propanal 147 0.48 1.44 1.78 193 1110 9% S
35.06 benzyl methyl sulfide 0.04 — — — — 1869 64
5.20 toluene 0.08 — — 0.26 — 871 91 S
7.94 ethyl benzene — 0.33 — — — 970 0
15.11 1,1,3- 1,1,3-triethoxy propane — 0.71 — — — 1178 90
21.22 1,1,3,3- 1,1,3,3-tetraethoxy propane — 0.03 — — — 1355 78
26.51 1,1-diethoxy octane — 0.05 — — — 1503 64
46.59 cyclotetradecane — 0.17 — — —  >2345 80
48.94 (2)-13-docosenamide — — 8.56 — —  >2345 91
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Fig.2 Comparison of volatiles in five dry yellow soybean sauces (12'87% 23'08%)
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