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Changes in Physicochemical Characteristics of Kochujang
Prepared with Different Koji during Fermentation

Dong-Hwa Shin, Eun-Young Ahn, Yong-Suk Kim and Ji-Young Oh
Faculty of Biotechnology, Chonbuk National University

Physicochemical characteristics of kochujang prepared with meju, koji and mixture of meju and koji were ana-
lyzed during fermentation in order to improve quality of traditional sikhe kochujang. Amino nitrogen content,
an index of kochujang quality, was remarkably higher in kochujang prepared with p-2 koji, p-1 koji, mixture of
p-2 koji and meju. Titratible acidity of kochujang slightly increased and pH of kochujang increased until 40 days
of fermentation and then decreased there after. Citric acid was found as a major organic acid followed in
decreasing order by malic, oxalic, succinic, acetic and lactic acids. As a free sugar, maltose, glucose and fructose
were detected. Free sugar content was higher in kochujang prepared with p-1 koji than the others. The major
free amino acids were aspartic acid, glutamic acid, alanine, phenylalanine and arginine, and total free amino acid
content was higher in kochujang prepared with koji, and mixture of meju and koji than the one with traditional
meju only. In sensory evaluation, all tested groups did not show a significant difference. This result indicates that
addition of koji to sikhe kochujang influences on taste components like free sugars and free amino acids, but

decisively not on the sensory properties.
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Table 1. Ingredient ratio of kochujang preparation (unit: %)
. Kochujang®
Raw materials
CON HBF MKP1 MKP2 KP1 KP2
Red pepper powder 23 23 23 23 23 23
Traditional meju 8 - 4 4 - -
Koji powder by P-1 strain - - 4 - 8 -
Koji powder by P-2 strain - 8 - 4 - 8
Sikhe soln" 56.5 56.5 56.5 56.5 56.5 56.5
Salt 12.5 12.5 12.5 12.5 12,5 12.5

DMalt digested glutinous rice syrup

YCON (Kochujang prepared with traditional meju), HBF (Heating at 60°C for 15 min before fermentation with prepared P-2 koji), MKP1
(Kochujang prepared with traditional meju and P-1 koji), MKP2 (Kochujang prepared with traditional meju and P-2 koji), KP1 (Kochujang prepared

with P-1 koji), KP2 (Kochujang prepared with P-2 koji)
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Table 2. Conditions of amino nitrogen analysis

Detection
(Shimadzu gas chromatography-8A)
Column: MS-13X(60-80 mesh)
Injection temperature: 120°C
Column temperature: 120°C
Detector temperature: 120°C
Current: 160 mADetector; TCD

Reaction
(Sumigraph N-300)

Temperature: 45°C
Time: 310 sec

Carrier gas: He

Flow rate: 300 mL/min
Injection volume: 1 mL
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Fig. 1. Changes in amino nitrogen content of kochujang
prepared with different meju and heated before fermentation
at 25°C

- -CON, - A - HBF, -+- MKP1, - [J- MKP2, -*- KP1, - O - KP2
Legend: see Table 1

madzu class-LC10, Japan)Z A %3} Tt Columne CLC-
NH,(6X 150 mm), &7]+= 83% CH,CN, %< 1 mL/min,

detector=refractive index detector® ARE3}1T}.

744612

7533 10g9] E7F 100mLE Po] #2337 & 50
pm membrane® 0.2 um membrane® TAHOZ o A7)
™% Sep-pak C18 cartridges FIHAIA WAE AAT &
HPLC(Shimadzu class-LC10, Japan)E A1ttt Columne
Aminex HPX-87H(7.8%300 mm), €& 25mM H,SO,,
22 0.6 mL/min, detector= UV 210 nmE A3}
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Fig. 2. Changes in pH and acidity of kochujang prepared with
different meju and heated before fermentation at 25°C

-[J- CON(pH), - - HBF(pH), - O - MKP1(pH), - A - MKP2(pH),
- KP1(pH), - X - KP2(pH), -4 - HBF (acidity), - @ - MKP1
(acidity), - A - MKP2 (acidity), --- KP1(acidity), -+- KP2(acidity)
Legend: see Table 1

fe2loto| it

1%% 1gol 2FFE 718 50mLE ZE3 £ 045 pum
membrane® & A 71tH3- HPLC(Hitachi high speed amino
acid analyzer L-8500 A, Japan)® #4]3}3{th. Column
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Table 3. Organic acid composition of kochujang prepared with different meju and heat treatment before fermentation at 25°C

(unit: % dry basis)
Kochujang" Fermentation Organic acid Total
time(days) oxlic acid citric acid malic acid  succinic acid  lactic acid acetic acid

CON 0 0.089 2.134 1.101 0.549 0.140 0.204 4217
100 0.094 2.039 1.259 0.893 0.154 0.302 474172

HBE 0 0.082 1.902 0913 0.537 0.114 0.227 3.775
100 0.076 1.839 1.115 0.599 0.176 0.237 4.042%

MKP1 0 0.076 1.810 0.939 0.538 0.128 0.293 3.784
100 0.094 1.977 1214 0.748 0.142 0.409 4.584°

MKP2 0 0.085 1.900 1.025 1.008 0.239 0.343 4.600
100 0.104 2.200 1.371 1.012 0.276 0.397 5.360°

KP1 0 0.058 1.672 0.789 0.546 0.126 0.245 3.436
100 0.078 1.883 1.173 0.559 0.192 0.320 4.205*

KP2 0 0.052 1.647 0.758 0.426 0.134 0.199 3216
100 0.091 2.095 1.317 0.909 0.311 0.430 5.153%

USee Table 1

ASame superscript in same column are not significantly different by Duncan's multiple comparision at p<0.05
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Table 4. Free sugar composition of kochujang prepared with
different meju and heat treatment before fermentation at 25°C

(unit: %)
Fermenta- Sugar
K.OCh?)' tion & Total
Jang time(days) Fructose Glucose  Maltose
CON 0 1.97 2.87 3.89 8.73
20 1.46 239 551 9.36
40 0.21 1.07 4.34 5.62
60 0.30 1.62 4.92 6.84
100 0.31 322 5.49 9.02%%
80 032 1.84 447 6.63
HBF 0 3.00 4.64 5.81 13.45
20 271 3.92 4.87 11.50
40 2.14 2.96 4.17 9.27
60 249 433 476 11.58
80 254 3.69 4.32 10.55
100 2.46 440 4.76 11.62%®
MKP1 0 1.37 231 3.00 6.68
20 1.48 2.60 6.10 10.18
40 1.72 347 4.87 10.06
60 141 3.65 574 10.80
80 1.43 3.37 476 9.56
100 1.53 421 5.39 11.13®
MKP2 0 1.20 2.39 291 6.50
20 0.69 148 5.02 7.19
40 0.20 1.02 4.62 5.84
60 047 1.86 5.55 7.88
80 0.39 1.55 3.96 5.90
100 0.47 2.44 4.70 7.61°
KP1 0 2.37 3.38 5.40 11.15
20 2.26 381 5.53 11.60
40 1.70 321 4,63 9.54
60 2.10 4.13 5.55 11.78
80 2.11 375 534 11.20
100 3.81 483 6.11 14.75%
KP2 0 2.79 3.69 5.53 12.01
20 2.10 3.82 5.63 11.55
40 0.92 2.35 4.64 7.91
60 1.22 2.85 448 8.55
80 0.71 1.89 3.81 6.41
100 0.92 240 398 7.30°
USee Table 1

JSame superscript in same column are not significantly different by
Duncan's multiple comparision at p<0.05

wEgzr)o 1.65~2.13%2 7 Bl FHHAT 2 v
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acid &ol9lth. & #7714t 3 (Fig. 2y ©E 2HUE =
o]l ARHIUS wf Eoked AREEE P2 oA H7t
F(MKP2, KP2)2] o] &=t}

A 50 Ao ostH B AF Axel o] IFY F
A= citiric acid?} 450-565 mg%= 7 Zol FHEHUN 2
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Table 6. Sensory evaluation results of kochujang prepared with
different meju and heat treatment before fermentation at 25°C

Kochujang” Color Odor Taste Palatability
CON 5.5 4.9° 5.7 5.6°
BHF 5.1* 4.8 412 4 42

MKP1 5.6 6.4° 4.9* 5.7%
MKP2 49 6.3" 5.5° 5.8¢
KP1 5.17 5.8% 4.5 5.3%
KP2 49° 5.1° 4.2* 4.5*
USee Table 1

YSame superscript in same column are not significantly different by
Duncan's multiple comparision at p<0.05
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