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Abstract

Volatile compounds of kochujang prepared with meju and koji were analyzed by using a purge and trap
method during fermentation and identified with GC-MSD. Thirteen alcohols, seventeen esters, seven acids, six
aldehydes and nine others were identified. Twenty four volatile flavor detected immediately after making
kochujang including 7 alcohols and 9 esters. Six volatile flavor compounds including 1 alcohol and 3 esters
were more found after 30 day of fermentation and increased to forty nine of volatile compounds after 150
days. Six alcohols such as ethanol, 3-methyl-butanol, 2-methyl-1-propanol, 1-butanol and nine esters such as
ethyl acetate, ethyl butyrate, ethyl caproate, ethyl carpylate and seven others were commonly found through
the fermentation period. Peak area (%) of 1-butanol was the highest one among the volatile flavor compounds
after 30 day of fermentation and ethanol showed the highest peak area after 60-90 day and 150 day of
fermentation, and 3-methyl-1-butanol showed the highest peak area after 120 day of fermentation, 2-Methyl-
1-propanol, ethyl butyrate, ethyl acetate, acetaldehyde, ethoxyethene, ethenone, methylbenzene were detected

in the kochujang during the fermentation.
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Fig. 1. Volatile compounds in kochujang with meju and soybean koji at varinous fermentation time.
A: 0, B: 30, C: 60, D: 90, E: 120, F: 150 day of fermentation.
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Table 1. Volatile compounds in Kochujang made of meju and soybean koji at various fermentation time
(Unit: Peak area %)

Fermentation period (day)
Peak No.
0 30 60 90 120 150
Alcohols
7. Ethanol 5.123 13.144 37.950 47.659 21.326 45923
8. 1-Propanol 0.101 0.093 0.093 0.230 0.065 -
14. 2-Methyl-1-propanol 1.489 2.813 1.931 12.424 19.067 16.742
16. 1-Butanol 58.628 40,797 18.178 3483 4.045 2.047
17.  3-Methyl-1-butanol 2713 0.073 3.589 15.603 28.610 16.842
19.  3-Methyl-3-Buten-1-ol - - - - 0.034 0.021
21. 2-Ethyl-1-butanol 0.370 0.154 0.171 0.054 0.097 0.043
23.  1-Hexanol - - - 0.030 0.011 0.017
24. 3-Ethoxy-1-propanol - 0.192 0.055 0.015 0.028 0.021
33. 2,3-Butanediol 0.070 0.244 0.269 0.030 0.073 0.057
40. 2-Furanmethanol - - 0.011 0016 trace 0.011
43, 3-Methylthio-1-propanol - - 0.034 0.008 trace 0.023
52. Benzene ethanol - - 0.069 trace - 0.054
Esters
5. Methyl acetate 1.039 1.180 0.865 0.310 0.130 0.149
6.  Ethyl acetate 4.509 2.991 1.912 5611 11.624 7.509
9. Propyl propionate 0.583 0.963 0.556 0.179 0.093 0.178
11. Ethyl butyrate 2.109 0.965 0.309 3.762 8.244 5.610
13.  Ethyl pentanoate 0.304 0.150 0.139 0.033 0.024 0.028
15. Ethyl n-valerate 0.152 0.246 0.036 0.162 0.239 0.048
18. Isoamyl acetate 0.187 0.094 trace trace 0.265 0.014
22. Ethyl caproate, 0.112 0.172 0.213 0.014~ 0.031 0.022
25. Ethyl lactate 0.061 0.048 0.112 0.074 0.069 0.061
29. Ethyl caprylate - - 0.012 0.012 0.006 0.011
31. Ethyl-3-hydroxy butyrate - - 0.015 0.012 0.018 0.017
37. Ethyl oleate - - 0.069 0.026 0.004 0.009
41. Ethyl succinate - - 0.012 0.005 0.006 0.009
42. Ethyl benzoate - trace 0.041 0.011 0.003 0.014
45. Ethyl acetoacetate - - 0.029 0.018 0.011 0.024
46, Ethyl phenylacetate - - 0.017 0.018 0.007 0.020
48. 2-Phenylethyl acetate - 0.068 0.062 trace - 0.018
Aldehydes
1. Acetaldehyde 1.163 1.803 3.242 0.492 0.187 0.125
3. Butanal - - - - 0.014 0.013
27. Benzaldehyde - - 0.049 0.015 0.010 0.014
28. S5-Hydroxymethyl-2-furan
carboxaldehyde 0.238 0.231 0.154 0.046 0.064 0.048
35. 2-Propanal - - 0.012 0.021 0.007 0.006
44, 3-Methylbutanal - - 0.034 0.008 - 0.030
Acids
26. Acetic acid - - 0.031 0.017 0.004 0.008
30. Propanoic acid - - 0.035 0.006 0.009 0.007
32.  2-Methylpropanoic acid - - 0.081 0.164 0.099 0.116
34. 2-Oxopropanoic acid - - 0.030 trace 0.003 0.004
36. Butanoic acid 0.179 0.038 0.067 trace 0.058 0.030
39. 2-Methylbutanedioic acid 0.127 0.392 0.388 0.028 0.063 0.050
49. Hexanoic acid - - - - - 0.020
Alkanes
20. 1-Methoxy-2-methyl - - 0.017 0.044 0.039 0.080

propane
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Table 1. continued
Peak No. Fermentation period (day)
0 30 60 2 120 150
Alkenes
4.  Ethoxyethene 3.584 1.304 0.827 0.164 0.053 -
Ketones
2.  Ethenone 0.962 9.146 22.026 4.691 0.054 0.048
38. Dihydro-2(3H)furanone - - 0.027 0.010 0.005 0.021
Benzenes
12. Methylbenzene 2417 2.955 0.758 1.286 2.005 1.364
Amines
47. 2-Hydroxypropyl-N-nitrobisamine - 0.072 0.031 0.006 0.009 0.007
51. 1-Octanamine - - trace trace - 0.004
Phenols
50. 2-Methoxyphenol - 0.045 0.178 0.382 - 0.071
Others
10. Pyrrolidine 0.441 0.173 0.046 0.063 0.048 0.106
Non-identified compound 16.159 18.119 5.130 3222 3222 2279
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