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Chracteristics of volatile flavor compounds in improved kochujang
prepared with soybean koji during fermentation
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Department of Food and Microbial Technology, Seoul Women's University

Abstract

Volatile flavor components of soybean koji kochujang made from a glutinuous rice by improved method were
analyzed by using a purge and trap method during fermentation, and identified with GC-MSD. Fifty-six vo-
latile flavor components including 16 alcohols, 15 esters, 7 acids, 4 aldehydes, 5 alkanes, 3 ketones, 1 ben-
zene, 1 alkene, 2 phenol and 2 others were found in improved kochujang. The number of volatile flavor com-
ponents detected immediately after making kochujang were 32 and increased to 46 components after 30 day
of fermentation. The most number 55 of volatile flavor components were found after 90 day of fermentation.
Thirty-one kinds of volatile flavor components were commonly found through the fermentation period 9 al-
cohols such as 2-methyl-1-propanol, ethanol, 3-methyl-1-butanol, 8 esters such as methyl acetate, ethyl ace-
tate, 2-methylpropyl acetate, 3 aldehydes such as butanal, acetaldehyde, furfural and 11 othesrs. Although the
various types of peak areas (%) of volatile flavor components were shown in kochujang during the fer-
mentation days, ethanol, ethyl acetate, ethyl butanoate, 2-methylpropyl acetate, 2-methyl-1-propanol and 3-

methyl-1-butanol were mainly

detected during fermentation. Those might be the major volatile flavor com-

ponents in kochujang made by improved method. Peak area of ethanol was the highest one among the vo-
latile flavor components at immediately after mashing and 90 day while ethyl acetate showed the highest peak
area after 30~60 day of fermentation and 3-methyl-1-butanol showed the highest peak area after 120~150 day

of fermentation.
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Fig. 1. GC chromatogram of volatile flavor compounds
in improved kochujang made of soybean koji by GC-
FID and GC-MSD at various fermentation time (A: 0,
B: 30, C: 60, D: 90, E: 120, F: 150 days).
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Table 1. Volatile flavor compounds in improved kochujang made of soybean koji at various fermentation time
(unit: peak area %)

Fermentation period (day)

Peak No.

0 30 60 90 120 150
Alcohols
7. Ethanol 18.18 7.46 10.56 4834 15.61 19.03
8. 1-Propanol 0.28 0.55 0.21 0.05 0.16 0.16
14. 2-Methyl-1-propanol 3.10 16.80 9.44 10.44 23.53 21.10
15. 2-Pentanol 0.49 1.20 1.41 5.11 0.32 0.32
16. 1-Butanol - 0.13 0.05 0.31 0.80 1.14
17. 3-Methyl-1-butanol 14.65 1513 8.40 15.28 30.99 29.54
19. 1,6-Hexanediol - 0.01 0.01 0.01 0.06 0.01
21. 2-Methyl-1-pentanol 0.01 trace 0.01 0.01 0.01 trace
23. 2-Octanol 3.76 0.02 0.01 0.01 0.03 0.01
25. 1-Hexanol - 0.02 trace 0.01 0.03 0.04
26. 3-Ethoxy-1-propanol - 0.03 0.02 0.02 0.03 0.05
36. 2,3-Butanediol 3.94 0.18 0.13 0.12 0.14 0.18
43. 2-Furanmethanol 0.15 trace 0.01 0.02 0.01 0.02
45. 3-Methylthio-1-propanol 0.25 trace trace 0.01 0.01 0.02
52. Benzeneethanol - - 0.01 0.04 - -
56. 2-Ethenyloxyethanol - - - 0.02 - -
Esters
5. Methyl acetate 7.53 0.31 1.47 0.33 0.15 0.19
6. Ethyl acetate 0.61 48.59 51.22 9.72 11.38 11.96
9. 2-Methylpropyl acetate 0.42 0.48 0.26 0.08 0.35 0.14
11. Ethyl butanoate 9.55 1.07 091 0.43 0.28 0.59
13. Ethyl pentanoate - 0.04 0.02 1.70 0.08 0.10
18. Ethyl hexanoate - 0.17 0.14 0.01 0.28 0.24
24. Ethy] lactate - 0.09 0.45 0.01 0.03 0.09
29. Ethyl octanoate - 0.02 (.02 0.02 0.01 0.03
32. Ethyl 3-hydroxy butanoate - 0.01 0.02 0.01 0.01 0.02
34. methyl-2-hydoxy-4-methyl pentanoate 0.67 0.01 0.02 trace 0.02 0.03
40. Ethyl decanoate 0.23 0.04 0.02 0.02 0.01 0.02
44. Diethyl succinate 0.56 0.12 0.11 0.10 0.17 0.14
47. 4-Ethylphenyl acetate 0.32 trace 0.01 0.03 0.01 0.02
48. Ethyl acetoacetate - - - - - 0.03
49. Ethyl 2-phenyl acetate - 0.01 0.02 0.05 0.02 0.07
Aldehydes
1. Acetaldehyde 2.52 0.47 0.11 0.15 0.12 0.31
3. Butanal 0.15 trace trace trace 0.03 0.02
27. 3-Methoxypropanal - 0.01 0.02 0.02 0.03 0.04
31. Furfural 2.55 0.08 0.04 0.05 0.08 0.11
Acids
30. Acetic acid - - 0.01 trace trace trace
33 Propanoic acid - 0.01 trace 0.01 0.01 0.03
35. 2-Methylpropanoic acid 0.50 0.03 0.06 0.15 0.10 0.28
39. Butanoic acid 0.27 0.03 0.09 0.17 0.17 0.13
42. 3-Methylbutanoic acid 0.18 0.m 0.01 0.01 0.01 0.01
50. Hexanoic acid 0.28 0.03 0.01 0.01 0.02 0.02
55. Octanoic acid - - - trace - -
Alkanes
20. 1-Methoxy-2-methyl propane 0.77 0.06 0.05 0.03 0.09 0.07
22. 1-Methyl-2,4-diamino cyclohexane 0.27 trace 0.01 trace trace 0.01
28. Isothiocyanatoethane - 0.03 0.02 0.02 0.03 0.04
37. Diethoxyethane 0.23 0.01 trace 0.01 0.01 0.02

38. 1-Ethenyloxy-2-methyl propane - - - 0.03 0.01 0.01
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Table 1. continued

A Eita)a) 4293 A 65 (1997)

Fermentation period (day)

Peak No.

0 30 60 90 120 150
Alkenes
4. Ethoxyethene 1.22 0.39 1.07 0.10 0.09 0.03
Ketones
2. Ethenone 2.76 trace 7.50 1.02 0.05 0.15
41. Dihydro-2(3H)- furanone - - 0.01 0.01 0.02 0.01
46. 3-Methylthio-2(SH)-furanone 0.37 0.01 0.01 0.01 0.02 0.01
Benzenes
12. Methylbenzene - 1.89 0.98 0.46 273 3.16
Phenols
51. 2-Methoxyphenol - - 0.01 0.02 trace 0.01
53. Phenol - - - 0.00 - -
Others
10. Pyrrolidine 1.06 0.65 1.00 0.03 0.09 0.09
54. 4-Methoxy-2-iso propylpyrimidine - - - 0.01 - -
Non-identified compound 22.18 3.79 4.04 5.32 11.76 10.14
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