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Abstract

Quality characteristics of 3 kinds of kochujang were investigated during 6 months of fermentation in order
to improve the quality of industrial kochujang to that of traditional one. Three different kinds of kochujang
were prepared using Aspergillus oryzae, Aspergillus oryzae plus Bacillus licheniformis and Aspergillus oryzae,
Bacillus licheniformis plus Saccharomyces rouxii. Kochujang prepared with all three microorganisms con-
tained lesser amounts of free sugar than the other preparations and glucose was the most abundant free sugar
found. Ethanol was the most abundant amount among alcohols in kochujang. Kochujang prepared with A.
oryzae, B. licheniformis plus S. rouxii has more amino nitrogen content than that prepared with A. oryzae
only. Capsaicin contents of kochujang decreased slightly in all three kochujung, but there was no significant
differences. The results of sensory evaluation showed statistically significant difference among three samples
and panel members preferred the taste and flavor of kochujang prepared with all three microorganisms to
those of the other samples.
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Table 1. Instrument and working conditions for free

sugar analysis by high performance liquid chromato-
graphy

Instrument - Waters associates HPL.C

Column : Carbohydrate column, 300 mm X 7.8 mm

Detector : WaFers Associates Differential
Refractometer R410

Solvent : Acetonitrile : H,O (v/v%) = 80 : 20

Flow rate : 1.5 mL/min, 0.05 aufs

Injection volumn : 10 uL.

Table 2. Instrument and working conditions for ethanol
analysis by gas chromatography

Instrument ’ ?gggi‘ Packard Column :BP-1
Injector temp.  : 150°C Detector temp. : 190°C
Oven temp. :5°C Carrier gas 1 N2 (12psi)
Detector :FID
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Table 3, Instrument and working conditions for cap-
saicin analysis by high performance liquid chromato-
graphy

Instrument : Waters Associates 510 HPLC

Column : C,g i~ Bondapak, 300 mm X 7.8 mm
Detector : Waters 484 Tunable Absorbance Detector
Solvent : Methanol : H,0 (v/v) =63 : 37

Flow rate : 0.8(mL/min)

Injection volumn :20 pL

Detector : UV 280 nm and 0.02 aufs
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Table 4. Changes in free sugar contents of the during fermentation. (unit : g/100g)
S e S Fermentation period (days)
e ugar
amp ¢ 0 30 60 9% 120 150 180
A Glucose 2.13 10.22 12.37 10.13 9.72 9.54 921
Fructose 224 5.32 5.52 4,11 3.83 3.64 3.01
Sucrose 3.03 0.21 0.08 A - - -
Maltose 2.56 0.78 0.04 - - - -
Total 9.96 16.53 18.01 14.24 13.55 13.18 12.22
B Glucose 2.03 11.12 13.34 10.27 9.93 9.32 8.82
Fructose 252 5.56 5.65 4.20 3.82 3.51 3.20
Sucrose 3.18 0.02 trace - - - -
Maltose 2.45 0.34 trace - - - -
Total 10.18 17.04 18.99 14.47 13.75 12.83 12.02
C Glucose 1.98 10.14 9.78 8.74 772 7.51 6.99
Fructose 232 4.46 543 4.38 392 3.56 2.96
Sucrose 337 0.27 0.16 0.12 - - -
Maltose 241 0.78 0.12 - - - -
Total 10.08 15.65 15.49 13.24 11.64 11.07 9.95

A : Aspergillus oryzae only, B : A. oryzae + Bacillus licheniformis, C : A. oryzae + B. licheniformis + Saccharomyces rouxii
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Fig. 1. Changes in ethanol content of the kochujang
during fermentation
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Fig. 2. Changes in amino nitrogen content of the
kochujang during fermentation.
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Fig. 3. Changes in capsaicin content of kochujang during
fermentation,
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Table 5. Results of sensory evaluation in kochujang aged
for 90 days with different brewing methods

Sensory Sample”
description A B C F-Value
Taste 2,92 3.6™ 4.0 2.86+ %
Flavor 3.3 3.8 5.0° 6.94**

DA Aspergillus oryzae only, B: Aspergillus oryzae+
Bacillus licheniformis, C: A. oryzae+ B. licheniformis+
Saccharomyces rouxii

2%Means scores within row followed by the same letter are
not significantly different at the p<0.05 level using
Duncan's Multiple Ranges Test

#p<0.05 in ANOVA test, **p<0.01 in ANOVA test

Table 6. Results of sensory evaluation in kochujang aged
for 180 days with different brewing methods

Sensory Samplel)
description A B C F-Value
Taste 3447 4.6° 5.4 3.86% Y
Flavor 4.3 5.5® 5.8 7.94%*

YA : Aspergillus orvzae only, B: Aspergillus orvzae+
Bacillus licheniformis, C: A. oryzae+ B. licheniformis+
Saccharomyces rouxii

25 Means scores within row followed by the same letter are
not significantly different at the p<0.05 level using
Duncan's Multiple Ranges Test

#p<0.05 in ANOVA, test** p<0.0l in ANOVA test
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