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Effect of Kojis on the Component of Kochujang
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Abstract

The objective of this experiment was to improve the quality of Kochujang and to shorten the aging
time of it by using the Kojis of various Aspergillus strains. During the autumn season Kochujangs were
mashed with Koji of Aspergillus oryzae, Aspergillus kawachii and Aspergillus shirousamii. Chemical
composition of the Kochujang was determined during the aging period. There was no significant
difference in quality and component between the Kochujang made with Aspergillus oryzae cultured Koji
and Aspergillus kawachii cultured Koji. But the Kochujang with Aspergillus shirousamii cultured Koji
was better in flavor, color and amino nitrogen contents than the Kochujang with Aspergillus oryzae
cultured Koji, though two Kochuangs were almost the same in general components. The significant
difference between the two tested Kochuangs was observed in pH, and the pH of the Kochujong with
Aspergillus shirousamii cultured Koji was extremely low during the aging period. Thus it is presumed
that Aspergillus shirousamii Koji can be used for the improvement of quality of Kochujang if a

sujtable method is applied to prevent pH from lowering.
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Table 1. The chemical composition of raw material (Unit: %)
. . Total Crude Crude Total
Raw material Moisture nitrogen fat fiber sugar
Soy bean 14.31 5.77 15.97 4.50 13.12
Glutinous rice 14.67 1.28 0.92 0.39 74.90
Wheat powder 14.78 1.40 1.00 0.25 73.81
Red pepper powder 12.25 2.21 12.78 14.98 23.22
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Table 2. Changes in chemical composition of Kochujang with different Koji during aging

Aging Crude

time Kochuia Moisture s Crude fat  Crude fiber Ash NaCl
(days) me Ty Meyt @B (%) (%) (%)
A 49. 86 6.20 2.26 1.75 10.21 10.07
0 B 49.63 5.93 1.39 1.89 10.15 9.73
C 50.28 6.31 1.84 1.84 9.23 9.06
D 48.77 5.88 2.17 1.86 9.48 9.16
A 50.00 6.27 1.63 1.83 10.25 10.16
10 B 50.05 5.71 1.92 1.59 9.98 9.70
C 55.48 5.53 1.49 1.51 9.15 9.19
D 50.71 5.62 1.50 1.48 9.62 9.27
A 53.19 6.67 1.91 1.84 10.71 10.15
20 B 53.16 6.40 2.17 2.05 10. 32 9.89
C 59.37 6.15 2.71 1.59 9. 86 9.10
D 54.91 6.56 2.49 1.56 10.05 9. 67
A 54.95 6.31 2.26 1.38 10.12 10.62
30 B 54.45 6.32 2.37 1.65 10. 53 10.19
C 59. 83 5.63 2.33 1.33 10.02 9.59
D 53.77 6.34 2.20 1.47 10.11 9.63
A 56.28 6.44 2.03 1.64 10.94 10.60
60 B 56.18 6.14 2.59 1.47 10.54 10.45
. C 57.49 6.08 2.43 1.20 10.01 9.34
D 57.46 6.52 2.44 1.29 9. 86 9.72
A 53.03 6.63 2.27 2.12 10. 96 10. 37
90 B 55.43 6.65 2.23 2.03 10.63 10.49
C 58.13 6.05 2.54 1.74 9.99 9.52
D 55.96 6.65 2.91 1.97 10.14 9.79
A: Prepared with Aspergillus oryzae cultured Koii
B: Prepared with Aspergillus kawachii cultured Koji
C: Prepared with Aspergillus shirousamii No. 11 cultured Koiji
D: Prepared with Aspergillus shirousemii No. 12 cultured Koji
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Table 2. Changes in soluble nitrogen and ammoniacal nitrogen of Kochujang with different
Koji during aging

Aging time(days)

Ritrogen  Hochujang — 10 20 30 10 50 60 70 30 90
A 0.48 0.51 0.53 0.53 0.57 0.59 0.60 0.63 0.64 0.64
Soluble nitrogen B 0.48 0.50 0.56 0.55 0.58 0.60 0.62 0.64 0.65 0.65
%) C 0.4 0.52 0.53 0.55 0.54 0.59 0.63 0.64 0.67 0.65
D 0.51 0.54 0.57 0.57 0.59 0.63 0.65 0.66 0.69 0.68
A 0.0028 0.013 -0.023 0.021 0.025 0.025 0.023 0.027 0.024 0.022
Ammoniacal B 0.0196 0.018 0.026 0.035 0.040 0.033 0.037 0.043 0.028 0.018
nitrogen (%) C 0.0011 0.018 0.033 0.044 0.040 0.032 0.045 0.031 0.035 0.021
D 0.0027 0.013 0.032 0.043 0.045 0.046 0.042 0.038 0.035 0.031
A Prepared with Aspergillus oryzae cultured Koiji
B: Prepared with Aspergillus kawechii cultured Koji
C: Prepared with Aspergillus shirousamii No. 11 cultured Koji
D: Prepared with Aspergillus shirousamii No. 12 cultured Koji
320, govt 45128 Atel @} 3t AL o
a0 D B, A 47708 B35l Aspergillus shirou-
280 _uf’/ samii 127+ Aspergillus kawachii 7}  Aspergillus
~ 7T o e oryzae 78 T3 RrhE ofe|me) Ak YHL &
o g Bl o Awe dshigsh Sal 00 %4 1339 o
£ 240r A e AL Aspergillus shivousamii 12 7=
Z Aspergillus oryzae F1} Aspergillus kawachii - 59}
& 200} 237 wtel o 38~58mg PES ¥ & FFE
2 LR
E 160 ol xed] WhE FE FL o 4a WIAEY &
° AET HASHE T AL 1R THY
= ] FAE o] Tl U UEE BEY 253
& 120 Al B9 AR5 obvlxd W4T ¥
2Fge] FARANA S5 Ao AR Ut
80F B A6 A Aspergillus shirousemii 12 FF= A
&3} okFo| FE2 ARt Aspergillus oryzae it
ol Zo] ulsled ofmliml AAFTF] WAB| Fot AF
A $47709 dERAAE FdE Te 44
o}, o) &} o) Aspergillus shirowsamii 121} Asperg-
0 30 50 70 &0 illus kawachii 3-9) 3Z3A| A oful ] A4 THF

Aging time(days)

Fig. 1. Changes in free amino nitrogen
contents of Kochujang with
different Koji during aging.

: Prepared with Aspergillus oryzae cultured Koji.

. Prepared with Aspergillus keawachii cultured

Koji.

C: Prepared with Aspergillus shirousamii No. 11

cultured Koji.

D: Prepared with Aspergillus shirousamii No. 12

cultured- Koji.
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Table 4. Changes in sugars and ethyl alcohol contents of Kochujang with different Koji
during aging

Aging time(days)

Compounds Kochujang 0

10 20 30 40 50 60 70 80 90
A 30.10 26.93 19.68 19.72 18.84 18.78 16.62 18.63 18.24 18.12
Total sugar B 28.47 26.99 27.08 21.53 18.43 18.00 18.47 18.32 18.21 18.53
(%> C 28.56 23.66 20.00 18.72 17.20 16.14 14.93 14.79 14.15 17.63
D 30.62 28.01 25.03 20.62 20.18 18.69 16.01 19.39 19.38 18.76
A 9.24 17.24 15.00 13.60 -11.79 12.77 13.45 12.49 10.69 11.81
Reducing B 6.39 17.83 17.55 13.49 9.76 11.02 9.29 12.37 10.06 10.21
sugar(%) C 7.96 15.89 15.02 13.57 10.44 11.75 13.52 12.03 10.85 11.04
D 9.45 17.05 16.73 14.33 13.84 15.60 14.42 15.27 15.53 13.42
A 0.18 0..13 1.46 2.43 2.73 . 2.71 2.41 2.69 2.80 2.70
Ethyl alcohol B 0.11 0.26 0.92 2.09 2.43 2.86 2.33 2.66 2.83 2.63
(%> C 0.14 0.28 1.8 2.70 2.76 2.49  2.49  2.46 2.65  2.56
D 0.04 0.15 1.91 2.23 2.41 2.49 2.57 2.40 2.76 2.70
A Prepared with Aspergillus oryzae cultured Koji
B: Prepared with Aspergillus kawachii cultured Koji
C: Prepared with Aspergillus shirousamii No. 11 cultured Koji
D: Prepared with Aspergillus shirousamii No. 12 cultured Koji
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Table 5. Changes in pH and titratable acidity of Kochujang with different Koji during

aging
Aging time (days)

Kochujang — 10 20 30 40 50 60 70 0 90
A 4.90  4.78  4.72 473  4.74 478 478  4.82  4.84  4.90
pH B 4.78  4.62  4.60 4.60 4.64 470 4.68 474  4.76  4.80
C 4.20 4.16  4.28  4.24  4.26  4.32  4.32  4.36  4.40  4.48
D 4.34  4.28  4.32  4.38  4.38  4.44  4.42  4.48 452  4.58
Titratable A 7.28  9.60 12.40 13.12 12.30 12.55 12.62 12.10 12.30 12.00
acidity B 8.95 12.50 14.05 14.60 13.70 13.80 13.73 13.31 13.30 13.32
(0.1N NaOH ¢  12.35 15.90 17.01 17.30 16.90 16.60 16.45 16.33 16.13 16.04
ml/10 g) D 12.18 16.79 17.12 17.60 16.80 16.65 16.91 16.02 16.30 16.21

bow>

Prepared with Aspergillus oryzae cultured Koji

: Prepared with Aspergillus kcwachir cultured Koji
: Prepared with Aspergllus shirousamii No. 11 cultured Koji
: Prepared with Aspergillus shirousamii No. 12 cultured Koji
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Table 6. Changes in acid protease and saccharogenic amylase activities

different Koji during aging

HEERAREEE

of Kochujang with

Aging time (days)

Enzyme  Kochujang —, 10 20 30 40 50 60 70 80 90
Acid protease A 0.67 0.49 0.39 0.54 0.73 0.56 0.74 0.25 0.35 0.21
activity B 0.61 0.38 0.48 0.41 1.00 0.57 1.15 0.46 0.90 0.48

(OD/g) C 0.63 0.50 0.33 0.20 1.58 0.61 0.79 0.64 0.53  0.50

D 1.20 0.93 1.01 0.47 0.71 1.13 1.60 1.05 0.95 0.70

Saccharogenic A 21.04 18.27 19.87 13.31 10.21 16.09 13.09 10.54 12.12 9.65
amylase B 5.88 6.73 7.77 10.08 7.68 7.59 8.51 9.65 4.08 3.73
activity C 9.21 4.90 9.59 6.60 4.67 2.29 8.41 7.73 5.33 2.67
(glucose mg) D 9.05 4.95 7.17 4.81 539 7.24 4.83 7.23 6.64  3.93

A: Prepared with Aspergillus oryzae cultured Koji

B: Prepared with Aspergillus kawachii cultured Koji

C: Prepared with Aspergillus shirousamii No. 11 cultured Koji

D: Prepared with Aspergillus shirousamii No. 12 cultured Koji
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A 39 UL Lo sl TG o A A4
Festez g F4ol e Ed & ARA4
A}A] protease 7} =& 12
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e

3} amylase 4 A4 A 470¢ Bohd 2
FH4 HHE 2P0 AT NE B B
FAFol wste] At AR TERE Asperg-
illus oryzae T-7+ 33} amylase & o] 4t &9
£ ¥ ek 34T = Aol & Aot glgleh
2EAY 9} S ¥e AL Yl Do
amylase &4Jo] gobof shes] £ 4R Aslze 4}
LTFF 2% 23 amylase AN & folv)
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Aspergillus shirousamii

904 54 15389 5, &, 4 panel 8.8l 9
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Table 7. Sensory evaluation of Kochujang
aged for 90 days with different Koji

B D C A F-value
Taste 3.00 2.88 2.66 2.55 0.41
N.S. 0.55
C D B A 3.75%
Flavor| 3.33 3.33 2.33 2.1l 2.11
C D B A 23. 39%
Color 4.00 3.44 2.44 1.22 3.56%

*Treatment mean were test at 5% level of signifi-
cance by Duncan’s multiple range test.

A: Prepared with Aspergillus oryzae cultured Koji
B: Prepared with Aspergillus kawachii cultured Koji
C: Prepared with Aspergillus shirousamii No. 11

cultured Koji
D: Prepared with Aspergillus shirousamii No. 12

cultured Koji
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