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Table. 1 Changes in the chemical composition and pH of differently prepared Kochujang samples during fermentation at 20°C

Fermentation period (day)

0 30 60 90 120 150

Moisture A 54.2 55.3 57.6 614 622 63.0
(%) B 51.5 53.1 53.5 54.5 56.5 57.5
Sodium chloride A 99 94 9.1 95 99 100
(%) B 105 105 10.1 102 10.7 10.8

oH A 5.1 4.8 438 48 47 4.7

B 52 5.1 5.1 50 49 49

Titrable acidity A 8.7 12.6 12.9 13.0 13.1 13.5
(0.1 N NaOH m/) B 78 89 98 10.8 106 122
Reducing sugar (%) A 9.8 14.6 15.0 142 13.9 135
B 124 155 136 14.5 13.2 12.1

Amino nitrogen A 0.13 0.17 0.15 0.19 0.24 024
(%) . B 0.12 0.14 0.17 0.19 0.21 021
Crude protein A 83 146 16.3 150 149 147
(%, dry base) B 11.8 144 15.6 15.2 14.8 14.7

A: Kochujang made with meju as main component
B: Kochujang prepared with commercial amylase and protease
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Fig. 1. GC Chromatogram of volatile flavor compounds in Kochujang made of commercial amylase and protease by GC-FID andGC-MSD
at various fermentation time. (A: 0, B: 30, C: 60, D: 90, E: 120, F: 150 days).

H]ESE 8F0] FrhEe] 31502 S7HERITE 120990 49%
o] A&Ho] FHE S} Hjol ek, 4 BAHE
23 A&38 F7]AQE-2 ethanol, 2-methyl-1-propanol, 3-
methyl-1-butanol 5  alcohol ¥+ 6%, ethyl acetate, ethyl
butyrate, isoamyl acetates esterfr 5%, butanal, acetaldehyde
S aldehyde 3%, 7€} 6% 5 F 208CIUTh AN AL
FAM 7w 8/14% 5 phenyl acetate, ethyl caprylated
15582 6097 -, hexanol, pentanoic acids 352 1204%
B, ethyl benzoate, 3-methylthio-1-propanol % 4%-& 150¢]
Tk AEEo] S et AdEE IR TR E
k.

IFR A7 F BIAEEY HARES ethanol, ethyl
acetate, 2-methyl-1-propanol, 3-methyl-1-butanol, ethenone ©]
A2 Fo} olE ARol FAA AN 3| F e
2 eyl d3u&e 92| ethyl acetate, 904l 3-
methyl-1-butanol®} 7F Skt ol2) 7)7kll= ethanole] 71
=3t

AFTLL 2 AY IFFNN 16508 IR T THRIL
Bokth, 754 Fe| ethanolE 02~2.5%% €} alcoholFrH T}
o] wOp B0 2 A AT HEHFHE
WA go] H2 AFE HAovt #F JAEE estertt
aldehyde .t} Sic}h >0 jef ) wggolnt Mk mage] 3]
T AR RE FEE™O. FAR GRS vhubde] 3-methyl-
1-butanolo]\} amyl alcohol3} -AFgH k] 2-methyl-1-propanol
2 ethanol3F®] propanol= 54 SAAEE Falo] olFE

o] NFFA HEE ARl opuiei) Wl ofsf
leucine 3} valine 2R E AAH= 3-methyl-1-butanol 2 2-
methyl-1-propanol&- 2, W15 /2] IF dIS A%
oguD ¥ AF FFANME 3-methyl-1-butanol®} 2-methyl-
J-propanol& 53 §712] F peak Aol ShtE WERHSL
o] % 3-methyl-1-butanol®] WAH|&o] A2 =E3iTh. FAF
o fAKS butanole UE TiFelA frefEs AEo2 0 A
Fargel 734 9 WFel A AMge] E8 eI E
AT F peak AR S4717be] Aol wet AskEd
o9 B ghzuagds $45710% mAnlge] ¥
o} zpolE WALk gugolut M| benzeneethanol> 5
o] HRBEE alcoholdHE T 7MY FoF WIEELEM £ 3

A ZFEGNE S5 vF SAskuTt. o9 ST

H

fol

2-octanol, alcohol@¥e] pentanol, 22532} 23-butanediol 5=
2247178 2 A7l uet AEE ARy "S- v

Holr},

Ester? & ethyl acetates= I o4l 3<%, liquor, &
7, A 5o Fue ge) o)fEe HEFgew B 4
RE AJY w3AM £4 A AFE Bl AEEiL
ngo] Eol ¥FF Prle F HEOoE JENT. Ethyl
acetates> W, HF, 4oF, BEFF LEAF] T8 ester A
oz pygo] 9r} 2?9 WEEke] 2phenylethyl acetate, AR}EF
o] ethyl caproate, ethyl caprylate® HH&Fe] isoamyl acetate=
B e pEgod HANEE EeHe| ol 230 o]
5

= 3-20) =] % 272
AgE-e 53] el F9. ester AROIM B9 HF W 7}

‘f%

¢
d

(]
L

g o
i)



210 79 -

olel

Table 2. Volatile compounds in Kochujang made of commercial amylase and protease at various fermentation time

(unit: peak area %)

Fermentation period (day)
Peak No.
0 60 90 120 150
Alcohols
7. Ethanol 20.200 51.461 47.844 15.810 33346 38.738
8. Propanol - 0.033 trace 0.025 0.169 -
14. 2-Methyl-1-propanoi 1.321 11.642 17.669 25.871 22944 23.015
16. Butanol 0.759 0.125 0.065 0.376 1.048 0.920
17. 3-Methyl-1-butanol 1.681 16.372 14.299 35.006 28924 24.998
19. Pentanol - 0.012 0.027 trace 0.015 So-
20. 4-Methyl-1-pentanol - 0.069 0.016 0.017 trace - 0.006
21. 2-Octanol 0.049 0.028 0012 0.016 0.005 - -
23. Hexanol - - - 0.012 10.003
24. 3-Ethoxy-1-propanol - 0.013 0.011 0.043 0.024 10.026
33. 2,3-Butanediol 0.036 0.040 0.058 0.087 0.035 0.047
40. 2-Furanmethanol - 0.016 trace 0.005 -
43. 3-Methylthio-1-propanol - - - - 0.014
47. Amino-2-propanol 0.048 0.012 0.014 trace 0.006 0.008
48. Benzenemethanol - - - - 0.008
51. Benzenethanol - 0.006 trace trace 0.031
Esters
5. Methyl acetate - 0.308 trace trace 0.128 0.110
6. Ethyl acetate 48.661 14.652 3.956 5.104 8.916 7.394
9. Propyl propionate 0.405 0.032 0.066 0.140 0.091 0.105
11. Ethyl butyrate 1.222 0.391 0.592 0.098 0.266 0.666
13. Ethyl petanate 1.416 0.045 trace trace trace 0.013
15. Phenyl acetate - 0.038 trace 0.004 0.005
18. isoAmyl acetate 0.145 0.026 trace 0.086 0.172 0.003
22. Ethyl caproate 0.053 0.218 0.285 0.031 0.093 -
25. Ethyl lactate - 0.015 0.006 0.005 0.028
29. Ethyl caprylate - 0.008 0.007 0.005 0.011
31. Ethyl-3-hydroxy-butyrate - 0.011 0.009 0.006 ’ 0.009
37. Ethyl oleate - 0.008 trace 0.017 0.008
41. Ethyl succinate - - - 0.005 0.008
42. Ethyl benzoate - - - - 0.009
46. Ethylphenyl acetate - 0.008 0.006 trace 0.006
48. 2-Phenylethy! acetate - 0.023 trace trace 0.010
Aldehydes
1. Acetaldehyde 2.849 0.049 1.845 trace 0.074 0.123
3. Butanal 0.029 0.017 trace trace 0.013 0.004
28. 5-Methyl-2-furancarboxaldehyde 0.354 0.192 0.176 0.246 0.145 0.135
44. 2-Methyl-2-pentenal - - - - 0.022
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=A% 7199 AZHAT}. KetoneH 5 AFF <] ethenone
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8] A8k}, 3-Hydroxy-2-butanone(acetoin)= PIAE &
o i AMEE T Fog uF FF, P £ 3
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Table 2. Continued

Fermentation period (day)

Peak No.
0 30 60 90 120 150

Acids

26. Acetic acid - 0.020 0.013 0.007 0.017 0.019

30. Propanoic acid - - 0.006 0.011 0.005 0.003

32. 2-Methylpropanoic acid - - 0.022 0.019 0.036 0.069

34. Butanoic acid - - 0.014 trace trace 0.005

35. 2-Aminooxypropanoic acid - - 0.008 trace 0.004 0.011

38. Pentanoic acid - - - - 0.007 0.013

49. Hexanoic acid - - 0.012 0.026 trace 0.012
Alkanes

39. 1,2,3,4-Tetrachloro butane 0.047 trace 0.012 trace trace 0.057

45. 2,3 4-Trimethyloctane - 0014 0.013 0.011 0.004 0.015
Alkene

4. Ethoxyethene 1.572 0.330 0.366 0.438 0.077 -
Ketones

2. Ethenone 14.142 0.065 9.553 7.059 0.064 0.049

15. 3-Hydroxy-2-butanone 0.363 0.094 0.075 0.119 0.051 0.050

36. Dihydro-2(3H)-furanone 0.021 0.009 0.006 0.022 trace 0.022
Amines

27. 4-Methyl-1,3-benzenediamine - 0.008 0.016 0.015 0.029 0.013

10. Pyrrolidine 0.136 0.062 0.042 0.035 0.010 0.065
Benzene

12. Methylbenzene 0.379 1.395 0914 2.091 1.501 1.545
Phenol

50. Phenol - - 0.031 0.019 trace 0.002
Other

52.2,5-Dimethylpyrazine - - - - - 0.007

4.085 17.991 11.439 7.144 1.713 0.522

oo R B A¥e FFAF WA gol o
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Characteristics of Volatile Flavor Compounds in Kochujang Prepared with Commercial Enzyme During
Fermentation

Jin-Young Choi and Taik-Soo Lee* (Department of Food Engineering, Seoul Women's University, Seoul, 126, Korea)

Abstract: Kochujang was prepared for this study with raw material inoculated by commercial enzyme of amylase
and protease. Volatile compounds of Kochujang were analyzed using a purge and trap method during fermentation
and identified with GC-MSD. Total 54 kinds of volatile flavor components like 16 kinds of alcohol, 16 kinds of
ester, 7 kinds of acid, 4 kinds of aldehyde, 2 kinds of alkane, 1 kind of benzene, 3 kinds of ketone, 1 kind of alkene,
2 kind of amine, 1 kind of phenol, other 1 were found. Total number of volatile flavor detected right after
manufacturing were 23 kinds like 3 kinds of alcohol, 6 kinds of ester, 3 kinds of aldehyde. After 30 days storage,
total number of volatile flavor went up to 31 kinds with addition of 4 kinds of alcohol, 1 kind of ester. The total
number of volatile flavor after 120 days storage were increased to 49 kinds. Volatile flavor compounds detected
during the storage period were total 20 kinds like 6 kinds of alcohol such as 2-methyl-1-propanol, ethanol, 3-methyl-
1-butanol, 5 kinds of ester such as ethyl acetate, isoamyl acetate, ethyl butyrate, 3 kinds of aldehyde such as butanal,
acetaldehyde and 6 kinds of others. Even though peak area % of flavor compound varied depends on fermentation
period, ethanol, ethyl acetate, ethyl butyrate, ethenone, 2-methyl-1-propanol, 3-methyl-1-butanol were the main
compounds that consisted of flavor from Kochujang which was made with enzyme treatment. Ethly acetate showed

the highest result in the treatment of right after manufacturing, 3-methyl-1-butanol had up to 90th day and ether were
the other days.

Key words: Commercial amylase and protease, Kochujang, volatile flavor compounds
*Corresponding author



