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Microbiological Changes and TBARS Values during Storage
of Kochujang-Gulbi

Mee-]Jin Shin, Seong-Gook Kang and Jeong-Mok Kim'

Dept. of Food Engineering, Mokpo National University, Chonnam 534-729, Korea

Abstract

Kochujang-gulbi, a traditional food in Chonnam province of Korea, was prepared with kochujang and dried
gulbi slices. The crude lipid contents of kochujang and gulbi in the product were 3.08% and 15.6% at O day,
respectively. After 7 days, the lipid contents were changed to 8.15% and 9.72%. The moisture content and VBN
of kochujang and gulbi in the product were reached to the equilibrium after 7 days. In the kochujang-gulbi
product, the TBARS value in gulbi was reduced because the lipid from gulbi permeated into kojuchang, while
the value in kochujang was increased. To prevent the growth of microorganisms and lipid oxidation from the
kochujang-gulbi, 0.5% (w/v) garlic extract, citron essential oil, or ethanol was added to the product. The garlic
extract and ethanol were very effective to inhibit the growth of mold and yeast at 20°C. The products treated
with the garlic extract and citron oil were shown significantly lower microbial number than control for 30 days
storage. The addition of citron oil to kochujang-gulbi showed lower TBARS value than other treatment.
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Table 1. Analysis of moisture, crude lipid, VBN, and salt contents in kochujang-gulbi product

Kochuiang-culbi Moisture Crude lipid VBN Salt
Jang-guiot day 0 day 7 day 0 day 7 day 0 day 7 day O  day 7

Kochujang 46.1%  381% 308%  8.15% 2852 mg% 13920 mg% 680%  9.89%

Gulbi 307%  36.2% 1560%  972% 99672 mg% 14463 mg% 11.35%  7.80%
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Table 2. Color changes of kochujang-gulbi products stored
at 20°C and 40°C for 0, 8, 20, and 30 days

Color parameters

Storage Storage
temperature day L a b

i (lightness) (redness) (vellowness)

0 14.05 16.51 8.33

20°C 8 13.43 1‘3'36 7.73

20 13.72 15.23 7.64

30 14.13 14.80 7.80

0 14.05 16.51 8.33

0 8 11.78 12.39 6.56

oc 20 9.83 9.85 5.26

30 9.66 6.73 4.31
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Fig. 1. Changes in microbial numbers of kochujang-gulbi
with ethanol, citron essential oil, and garlic extract during
30 days storage at 20°C.



1140

I 76
3
£y
b 7.5
87
£
=
% 7.4
=)
&
Uo
= 7.3
2
e
g 7.2
=
5
3 B
Ti 71 O/ —e— control
3 : O 5% ethanol
8 70 4 —¥— 5% citron essential oil
E = —= - 5% garlic extract
s
5
=89 T y T T
0 5 10 15 20 25 30
Storage time (days)
7
[
A -—&— control
5 K)\ O+ 5% ethanol
\ —¥— 5% citron essential oil
\\ —-- 5% garlic extract

Yeast and mold numbers (log (CFU/g) in Kochujang

T T
20 25 30

Storage time (days)

Fig. 2. Changes in microbial numbers of kochujang-gulbi
with ethanol, citron essential oil, and garlic extract during
30 days storage at 40°C.
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Fig. 3. Thiobarbituric acid-reactive substances (TBARS) val-
ues of gulbi in kochujang-gulbi following treatments during
30 days storage at 20°C and 40°C.
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Fig. 4. Thiobarbituric acid-reactive substances (TBARS) val-
ues of kochujang in kochujang-gulbi following treatments
during 30 days storage at 20°C and 40°C.
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