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Abstract

The objective of this experiment was to improve the quality and shortening the aging time
of Kochujang by adding mixed starter cultures of yeast strains.

Kochujangs were mashed during the summer season with mixed starter cultures of Saccka-
romyces rouxii, Torulopsis versatilis and Torulopsis efchellsii. Enzyme activities and
chemical composition of the Kockujang were determined during the period of aging and
their organoleptic values were tested. The maximum activities of liquefying amylase and
saccharogenic amylase in the Kochujang were obtained during 20 to 60 days and 20 to 30
days after mashing respectively.

The acidic protease activity was reached maximum during 20 to 40 days. All enzyme acti-
vities were decreased markedly during the final stage of aging period.

Among mixed starter cultures tested, mixed culture of T. versatilis and T. etchellsif sho-
ws the highest liquefying and saccharogenic amylase activities. Ethyl alcohol contents in 10
days after mashing were highest in the Kochujang with S. rouxii and T. versatilis, foll-
owed in order of S. rowxi{ and T. etchellsii mixture, T. versatilis and T. etchellsii mixture
and control without addition of yeast. But the contents in all sample became similar after
20 days with the level of 2.3 to 2.8% and then decreased gradually.

The level of reducing sugar contents was markedly increased during the first 10 days,
especially in the batches of T. wversatilis and T. etfchellsii mixture and control. However,
the concentration became similar in all samples after 40 days.

The contents of amino nitrogen were increased markedly during the first 10 days then
slowly up to 90 days. The rate was high in the Kochujang with T. versatilis and T. etche-
{lsii when compared with others. The organoleptic values of all Kochujang made with addi-
tion of yeast starter cultures were superior to control, especially in flavor, taste and color.
The Kockujang with T. versatilis and T. etchellsii marked the highest value.

The data obtained from this experiment suggests that the quality of Kockujang could be
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improved by using starter culture of suitable yeast strains according to product characteris-

tics and aging time.
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Table 1. Water for mashing of Kochujang

Kz}cahnz; Culture liquid of yeasts (m/) vg:zt;)ar

A Saccharomyces rouxii 1,250 1,300
Torulopsis versatilis 1,250

B Saccharomyces rouxii 1,250 1,300
Torulopsis versatilts 1,250

c Torulopsis versatilis 1,250 1,300
Torulopsis etchelisii 1,250
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Fig. 1. Changes in liquefying amylase activity

during the aging of Kochujang by mixed
addition of yeasts

A, brewed by addition of S. rowxii and T pe-
rsatilis; )
B, brewed by addition of S. rowxii and T. efc-
- hellsii;
C, brewed by addition of T. versatilis and T.
etchellsii. ’
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Fig. 2. Changes in Saccharogenic amylase acti-
vity during the aging of Kochujang by
mixed addition of yeasts
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Table 2. Changes in acid protease activity during the aging of Kochujang by mixed addition of

yeast (Unit: Tyrosine ug/ml)
Aging (days)
Kochujany

0 ] 10 [ 20 [ 30 | 40| 50| 60| 70| so| 90| 120| 150 | 180

A 64| 54| 76| 13¢| 74| o] 20| 32| 10 12¢| 126 16| 12

B 60| 8| 130| 62| 84| 78| 84| 8| 104| 96| 32| 20| 32

Cc 80| 80| 24| 128| 50| 124| 24| 28] 12| 72| 14| 106| 16
Control 62| 78| 22| 84| 124| 60! 90| 42| 76| 64| 9| 40| 28

A, brewed by addition of S. roxxii and T. versatilis:
- B, brewed by addition of S. rouxii and T. etchellsii;
C, brewed by addition of T. wversatilis and T. etchellsii.
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Fig. 3. Changes in ethyl alcohol contents during
the aging of Kochujang by mixed addi-
tion of yeast
A, brewed by addition of S. rowuxii and T. ver-

satilis;

B, brewed by addition of S. rouxii and T. efch-
ellsii;

€, brewed by addition of 7. versatilis and T.
etchellsii.
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Fig. 4. Changes in total sugar contents during

the aging of Kochujang by mixed addi-
tion of yeasts
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Fig. 5. Changes in reducing sugar contents du-
ring the aging of Kochujang by mixed
addition of yeasts
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Table 3. Changes in nitrogen compounds during the aging or Hochujeng by mixed addition of
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yeasts
‘ Aging (days)
Compounds Kochujang
| [ 10 [ 20 [ 30 [ 60 | e [ 120 15 | 180
A 1.02 | 102 | Lo4 | 102 | 1.05 | 1.04 | 1.05 | 1.06 | 1.05
Total B 0.95 | 1.02 | 1.03 | 1.03 | 102 | L0l | LO4 | 1.06 | 1.05
nitrogen
%) c 0.98 | 1.00 | 1.03 | 1.0l | 1.03 | 1.00 | 1.03 | 1.05 | 1.06
Control | 0.97 | 1.02 | Lol | 103 | 1ol | 101 | LO4 | 1.08 | 1.07
A 48.66 | 143 | 162 | 174 | 172 | 199 | 202 | 240 | 223
Amino B 53.10| 138 | 156 | 175 | 165 | 205 | 195 | 221 | 227
nitrogen - q =
(g %) c 49.01 150 | 174 | 176 | 183 | 220 | 215 | 239 | 229
Control | 45.89 | 148 | 163 | 177 | 178 | =214 | =211 | 229 | 228
A 0.25 | 0.50 | 0.53 | 0.53 | 0.69 | 0.51 | 0.57 | 0.69 | 0.68
Soluble B 0.31 | 0.42 | 0.53 | 0.53 | 0.55 | 0.45 | 0.55 | 0.53 | 0.64
n“f,?;e“ C 0.28 | 0.42 | 0.56 | 0.52 58 | 0.54 | 0.58 | 0.64 | 0.63
Control | 0.32 | 0.39 | 0.52 | 0.49 58 | 0.40 | 0.59 | 0.57 | 0.64
A 0.0081 0.017| 0.0213 0.0126 0.011¢| 0.0151 0.0297 0.0247| 0.0288:
Ammonia B 0.0095 0.016¢ 0.0196] 0.0211 -0.0132 0.0129 0.0314 0.0293 0.0177
“‘t(i,zge“ c 0.0067 0.0158 0.0172 0.0185 0.0134 0.0194 0.0377 0.0185 0.0283.
’ | Control | 0.0072 0.0152] 0.0172 0.0201 0.0168 0.0256 0.0328 0.0298 0.0323.
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ZuhW 5.41~6.15%, ZA4 1. 05~1. 84%, 3|3
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Table 4. Changes in chemical components during the aging of Kochujang by mixed addition of
yeasts (Unit: %)
Aging Kochuj Moist Crude Crude fat |Crude fiber|  Ash NaCl
(days) wjang isture protein
A 52.05 5.84 2.95 1.84 9.07 9.29
B 49.91 5.41 2.54 1.78 9.77 10.07
0 C 50.63 5.62 2.47 1.62 9.85 9.66
Control 50.12 5.57 2.54 1.83 9.15 9.11
A 58.80 5.82 2.65 1.13 9.27 9.83
30 B 56.19 5.89 2.78 1.05 9.97 10. 66
C 56. 33 5. 77 2.21 1.38 9.73 10.04
Control 58.55 5.89 2.23 1.24 9.04 9.99
A 59.83 5.98 2.73 1.34 9.27 9.61
60 B 57.56 5.82 2.59 1.25 11.16 10.44
C 57.59 5.89 2.32 1.52 10.35 9.81
Control 59.70 5.79 2.43 1.44 9.94 9.79
A 57.14 5.95 2.68 1.47 10.18 9.64
90 B 54.89 5.79 2.71 1.55 10.85 10.39
C 54. 88 5.72 2.69 1.58 10. 95 9.65
Control 57.48 5.74 2. 80 1.34 11.22 9.50
A 60. 32 5.97 2.53 1.76 10.63 9.71
120 B 57.79 5.96 2.68 1.43 10. 41 10.42
C 57.64 5.90 2.69 1.54 10.16 9.96
Control 60.58 5.93 2.61 1.42 9.98 9.67
A 57.41 6.03 2.42 1.81 9.52 9.86
150 B 56.36 6.06 2.02 1.68 10.72 10.49
C 55.52 6.01 2.11 1.77 10.20 9.97
Control 57.83 6.15 2.11 1.35 9.46 9.87
A 59.92 6.0 2.97 1.79 10. 22 9.74
180 B 57.10 5.98 2.49 1.53 11.00 10. 44
C 57.28 6.04 2.59 1.83 10.18 9.87
Control 59.56 6.13 2.54 1.44 9.44 9.97

A, brewed by addition of S. rowuxii and T. versatilis;
B, brewed by addition of S. rowxif and T. efchellsii;
-C, brewed by addition of T, versatilis and T. elchellsii.
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Table 5. Changes in pH and total acidity"during the aging of Kouchjang by mixed addition of yeasts:

A Total Total
ging . acidity Aging . acidity
(day) Kochujang pH (0.1N-Na | (day) Kochujang pH (0.1N-Na
OH, mb) H, ml)
A 5.06 7.1 A 4.76 13.3
0 B 5.09 6.75 90 B 4.72 12.15
C 5.09 7.1 C 4.7 13.1
Control 5.14 6.3 Control 4.71 12,27
A | 4.8 12.1 A 474 12.32
{ ~
C 4.78 12.3 C 4.7 12.4
Control 4.84 12.8 Control 4.75 11.85
A 4.76 13.59 A - 4.82 12.30
30 B 4.75 13.5 150 B 4.87 12.25
C 4.74 14.1 C 4.84 13.0
Control 4,75 13.38 Control 4,86 12.2
A ‘ 4.68 12.08 A 4.58 12.65
60 B 4.69 11.82 180 B 4.57 12.3
C 4.68 12.65 C 4.66 11.5
Control 4.70 11.51 Control 4.62 11.9
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Table 6. Sensory evaluation of Kochujang brewed by mixed addition of yeasts

Attributes |
Taste Flavor Color
Samples
A B I C | Control] A B C |Controli A B C | Control
_Aging (days)
30 2.4 2.71 2.9 2.0} 2.8} 3.1 2.5 1.6 2.4 9] 2.7 0
180 2.4 2.6 2.8 2.2} 2.6 2.4 3.1 1.9 2.6 2.5 2.7 2
A, brewed by addition of S. rowxii and T. ver'satih‘s;
B, brewed by addition of S. rowxif and T. etchellsii;
C, brewed by addition of T. versatilis and T. efchellsii.
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