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Kochujang during Fermentation

Jin-Young Choi, Taik-Soo Lee, Sung-Oh Park, Bong-Soo Noh
Department of Food and Microbial Technology, Seoul Women's University

Abstract

Volatile flavor components of kochujang made from a glutinuous rice by traditional method were analyzed by
using purge and trap method during fermentation, and identified with GC-MSD. Fifty-one volatile com-
ponents including 19 alcohols, 13 esters, 7 acids, 3 aldehydes, 1 alkanes, 2 ketones, 2 amines, 1 benzene, 1
alkene, 1 phenol and others were found in kochujang made by traditional method. The number of volatile
components detected immediately after making kochujang were 22 and increased to 41 components after 30
day of fermentation. The most number 51 of volatile components were found after 120 day of fermentation.
Twenty-two volatile components were commonly found through the fermentation period such as acetic acid
ethyl ester, ethanol, butanoic acid ethyl ester, 1-butanol, 2-methyl-1-propanol, 3-methyl-1-butanol, butanoic
acid and ethenone. Peak area(%) of 1-butanol was the highest one among the volatile components at im-
mediately after mashing while ethanol showed the highest peak area after 30 day of fermentation. Although
the various types of peak areas of volatile components were shown in kochujang during the fermentation days,
acetic acid-ethyl ester, ethanol, butanoic acid-ethyl ester, 1-butanol, 3-methyl-1-butanol and 2-methyl-1-pro-
panol were mainly detected during fermentation. Those might be the major volatile components in kochujang

made by traditional method.
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Table 1. Operating conditions for volatile flavor an-
alysis by GC-FID

Instrument Hewlett-Packard 5890 Series II

Column CPWax-52CB fused silica capillary column
(50 m < 0.25 mm 1.D., 0.40 um)

Oven temp. 35°C (3 min) 250°C (30 min)

1.5°C/min

Injector temp.  230°C

Detector temp. 250°C

Carrier gas He, 1.2 mL/min

Split ratio 1:20

Make-up gas  He, 25 mL/min

Table 2. Operating conditions of mass spectrometer for
identification of flavor compounds

Instrument Hewlett-Packard 5972 MSD
Electron voltage 70 eV

Resolution 1,000

Mass range 50-300 m/e

Interface temp. 180°C

Delay time 3 min.

Computer system Chemstation

Library Wiley/NBS 138
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Fig. 1. Chromatogram of volatile flavor compounds in
traditional kochujang by GC-FID and GC-MSD at
various fermentation time. A: 0, B: 30, C: 60, D: 90, E:
120 and F: 150 day.
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Table 3. Volatile compounds in traditional kochujang at various fermentation period (unit : peak area %)
Peak Fermentation period (day)
No Compounds
. 0 30 60 90 120 150
Alcohols
7. Ethanol 12.64 67.76 38.38 35.58 31.64 25.87
8. 1-Propanol - 0.07 0.06 0.08 trace 0.13
14.  2-Methyl-1-propanol 2.10 2.84 10.99 12.44 11.08 14.92
15.  2-Propanol - 0.05 0.01 0.03 0.03 0.01
18.  1-Propoxy-2-propanol 0.10 0.01 0.02 0.04 0.02 0.04
19.  1-Butanol 39.01 4.60 2.94 4.32 5.46 4.66
20.  3-Methyl-1-butanol 3.84 4.03 891 14.17 14.84 14.09
22.  3-Methyl-1,5-pentanediol 0.36 0.01 0.04 0.06 0.03 0.05
23.  2-Methyl-1-pentanol - 0.07 0.01 0.01 trace 0.02
26.  2-Ethyl-1-butanol 0.04 0.02 0.01 trace 0.01 0.01
28.  1-Hexanol - - - 0.03 0.01 0.02
29.  3-Ethoxy-1-propanol 0.05 0.02 0.02 0.03 0.02 0.04
31.  2-[2-(2-Butoxyethoxy)ethoxyethanol, - 0.01 0.01 0.02 0.01 0.03
35.  1,2-Butanediol - - 0.01 0.01 0.01 0.01
41.  2-Furanmethanol - 0.01 trace 0.01 0.01 0.01
43.  3-Methylthio-1-propanol - 0.01 trace trace 0.02 -
45.  1-Amino-2-propanol - 0.02 trace 0.01 0.01 0.02
49.  Benzenemethanol - - - - 0.01 0.93
50.  Benzeneethanol - - - - 0.01 0.01
Esters
s. Acetic acid, methyl ester 5.06 0.47 0.14 0.20 0.26 a.16
6.  Acetic acid, ethyl ester 0.80 558 9.18 12.29 9.59 14.97
9. 2-Methylacetic acid, propyl ester 0.30 0.55 0.20 0.52 0.04 0.47
11.  Butanoic acid, ethyl ester 1.26 6.43 9.14 12.70 9.80 13.58
13.  Pentanoic acid, ethyl ester - - 0.04 0.08 0.78 0.09
21.  Hexanoic acid, ethyl ester 0.04 0.13 0.19 0.27 0.08 0.32
27.  2-Hydroxypropanoic acid, ethyl ester 0.29 0.83 0.20 0.14 0.01 0.07
32.  Octanoic acid, ethyl ester - 0.07 0.03 0.03 0.01 0.03
34. 3-Hydroxybutanoic acid, ethyl ester - 0.03 0.01 0.02 0.02 0.02
42.  Butanedioic acid, diethyl ester - 0.01 trace trace 0.01 -
44.  4-Ethylphenyl acetate - 0.01 trace trace 0.01 0.01
46.  3-Oxobutanoic acid, ethyl ester - - - - 0.01 -
47.  2-Phenylacetic acid, ethyl ester - 0.01 trace trace 0.02 -
Aldehydes
1. Acetaldehyde 4.61 0.68 2.27 0.39 0.08 0.06
3.  Butanal - - 0.01 0.04 0.01 0.04
16.  4-Methoxy-1-butanal 0.07 0.02 0.08 0.13 0.01 0.16
Acids
30.  Acetic acid - 0.01 0.01 0.02 0.02 0.03
36.  Propanoic acid - 0.03 0.01 0.02 0.02 0.02
37.  2-Methylpropanoic acid - 0.07 0.02 0.04 0.08 0.08
38.  Butanoic acid 0.04 0.12 0.05 0.08 0.05 0.08
39.  3-Methylbutanoic acid - 0.02 0.01 0.02 0.01 0.01
40.  Pentanoic acid - - - - 0.01 -
48.  Hexanoic acid - - - - 0.01 -
Alkanes
17.  1-Methoxy-pentane 0.03 0.02 0.02 0.04 0.06 0.06
Alkenes
4. Ethoxyethene 0.77 0.44 0.12 0.18 trace 0.12
Ketones
2 Ethenone 21.49 0.30 11.01 0.08 0.05 0.03

24-. 3-Hydroxy-2-butanone - 0.02 0.06 0.09 0.01 0.02
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Table 3. Continued
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Peak Fermentation period (day)
No. Compounds 0 30 60 90 120 150
Amines
25.  1,5-Pentanedimine - 0.02 trace trace 0.01 0.17
33.  4-Methyl-1,3-benzenediamine 0.46 0.10 0.06 0.11 0.05 0.10
Phenols
51.  Phenol - - - - 0.22 -
Benzenes
12.  Toluene - 0.95 2.06 0.40 0.22 0.52
Others
10.  Pyrrolidine 0.18 0.14 0.15 0.25 0.24 0.29
Non-identified compound 6.46 3.41 3.51 5.02 14.98 8.52
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