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Abstract

In order to reproduce and improve quality of traditional kochujang, various raw materials were added to pre-
pare kochujang by replacing part of the glutinous rice. Chemical composition, microbial characteristics and en-
zyme activities were investigated during fermentation. Crude protein and salt contents of kochujang did not
change significantly during fermentation, but moisture contents increased linearly. The pH and titratable a-
cidity of kochujang changed little in garlic added group. The viable cell counts of aerobic bacteria and yeasts
in the kochujang increased until 60 days of fermentation and then decreased slowly except for the garlic add-
ed group in which they increased during the last period of fermentation. Aerobic bacterial count did not show
any remarkable differences among the samples and slowly decreased after 60 days of fermentation. The ac-
tivities of liquefying and saccharifying amylases decreased until 45 days, but increased at 60th day. Acidic
protease activities of each group were strong during the initial period, but neutral protease showed the highest
activity from the 30 to 45 days of fermentation. Protease activities increased by addition of soy sauce,

Chinese matrimony vine and purple sweet potato.
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Table 1. The mixing ratio of raw material for the preparation of traditional kochujang (Unit: kg)
o Raw material Subsidiary
Kochujang aterial
Glutinous rice  Meju powder Red pepper powder Salt Water materia
G 34 1.2 1.2 1.2 3.0 Garlic 0.2
M 2.8 12 1.2 1.2 33 Malt 0.3
S 34 1.2 1.2 1.02 2.48 Soy sauce 0.7
C 29 1.2 1.2 1.2 3.0 Chinese matrimony vine (.5
P 1.7 1.2 1.2 1.2 3.0 Purple sweet potato 1.7

"G: garlic added kochujang, M: malt added kochujang S: soy sauce added kochujang C: Chinese matrimony vine added ko-
chujang P: purple sweet potato added kochujang.



Table 2. Changes in moisture, protein and NaCl con-
tents of traditional kochujang during fermentation
(Unit: %)

Fermentation Kochujang"
Component . )
time (days) G M S C P
0 52.39 51.18 52.84 50.63 51.33
. 30 5335 51.78 5345 51.64 52.61
Motsture _
60 53.49 5223 5424 5227 53.03
90 53.67 52.79 5452 53.07 54.10
0 6.15 621 627 657 638
Protein 30 6.17 636 625 649 6.21
60 606 6.19 630 655 648
90 6.12 630 626 636 644
0 1200 1226 11.74 11.74 12.16
NaCl 30 1200 12.23 11.66 11.98 12.23
60 11.93 12.17 11.45 11.93 12.17
90 11.82 1240 11,70 11.93 12.40
ISee footnotes on Table 1.
PR 1809 SYAZ A SR el get 2
chal A3} NaClghedo] Z7hstsletar wstel 3jolrh
olizull, 3 ale] A Febse So)el Wzt &
YA well S¥Zte Aol gls FEdeld

7 ;
Khalz) o] pp sl slo] A o8 el St
LL‘_

WEA] Trae] S4 F vl Fel % HEAHES
gl ghedo] 9li= pHel A Ak o] wizh= Fig. |3}
29} qeh pHiz %4 15-30317742] oFk F7ksiekr}
o) T5e7bA] wolli Aake wmalont o wshs
ololshel st 4§ belis phgolu) 2k A7k 3
o] °*/I?°M 712k "7} kel wls by o

5.2

5.1

5

14
——(ar b \
—=MilL

Lo —— S0y salce
—x—Chincse malrinony vine

. —a—urple sweet potato )

‘ 0 15 3 15 60 75 90

Fermentation time{days)

Fig. 1. Changes in the pH of traditional kochujang du-
ring fermentation.
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Fig. 2. Changes in the titratable acidity of traditional
kochujang during fermentation.
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Table 3. Changes in viable cell count of microorganism 2}
in traditional kochujang during fermentation
(Unit: log number CFU/g)
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. Fermentation Kochujang"
Microbe .
time (days) g M S C P =
(€ 6.18 633 636 620 647 5t
Aerobic 30 694 689 7.06 681 695 e
bacteria 6l 798 8.01 808 828 825
90 814 798 745 806 781
¢ 6.16 694 581 561 6.03
Anaerobic 30 690 681 7.04 684 6.74
bacteria 6 6.51 684 668 6.78 6.80
90 6.11 6.05 635 632 6.28
¢ 330 290 290 330 2.60
Yeast 30 330 345 354 290 3.16
i 6l 433 S.16 488 494 386
90 517 349 320 390 4.11
"See footnotes on Table 1.
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Table 4. Changes in amylase activities of traditional kochujang during fermentation (Unit/g)
Fermentation Kochujang”
Enzyme .
time (days) G M IS C P
0 2.64 16.08 2.16 2.16 1.80
15 1.68 11.28 1.32 2.76 1.96
30 1.44 8.80 1.08 1.32 1.04
o-amylase 45 0.52 4.56 0.96 1.12 0.60
60 1.68 5.56 1.52 1.32 1.16
75 0.76 5.84 1.08 (1.88 0.52
90 0.40 5.19 0.88 (L8O 0.40
0 192.78 1338.12 110.16 226.80 111.78
15 84.24 272.16 56.70 285.12 S5.08
30 64.80 87.48 92.34 192.78 123.12
[3-amylase 45 50.22 251.10 105.30 100144 132.84
60 191.16 390.42 281.88 197.64 137.70
75 118.36 309.42 137.70 140.94 97.20
90 74.14 246.24 103.68 141.44 100.44

“See footnotes on Table 1.
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Table 5. Changes in protease activity of traditional kochujang during fermentation (Unit/g)
Fermentation Kochujang"

Enzyme .
time (days) G M S C P
0 1.26 2.02 1.89 1.26 1.26
15 0.50 0.76 2.02 2.14 2.39
Acidi 30 0.50 0.76 3.02 1.01 1.13
e 45 0.84 0.38 1.51 0.63 0.50
profeas 60 0.25 0.13 0.38 0.88 0.63
75 0.25 0.13 038 0.63 0.25
90 0.12 0.25 0.38 0.25 0.38
0 0.50 0.76 1.01 0.63 0.76
15 0.76 1.26 0.76 0.76 0.88
Neutral 30 2.88 4.16 491 6.80 6.81
e 45 0.88 1.39 6.05 2.02 5.42
proteat 60 0.63 1.01 7431 1.39 5.80
75 1.13 0.88 3.15 2.65 9.70
90 0.50 2.65 1.51 2.90 7.81

"See footnotes on Table 1.
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