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Abstract

To predict quality change of Kochujang distributed in the market, physicochemical properties were

observed during storage at 13C,

27C and 37C for 240 days. Moisture, crude protein and capsaicin

contents were nearly constant for storage at the selected temperatures. Amino nitrogen, value of surface
color and pH were decreased during storage while ammonia nitrogen and titratable acidity were increased.
Storage temperature affected quality change significantly as higher temperature showed clear
increase or decrease phenomena cf above factors. Number of total cell count was not changed signifi-
cantly, and fungi was not detected. From the correlation coefficient among physicochemical properties
and sensory evaluation scores, the highest correlation was obtained in amino nitrogen content and
sensory score. Degradation of amino nitrogen was a first order reaction, and the Q value calculated
from reaction constant was 2.98. A so, activation energy for the destruction of amino nitrogen calculated
from Arrhenius equation was 15.34 Kcal/mole.
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Table 1. Working condition of gas chromatography for
Kochujang capsaicin analysis

: Hewlett-Packard 5890

: BP 10(wall coated with 14% cyanopylphenyl
dimethyl siloxane, film thickness 0.5 um,
032 mm 1LDX25 m in length)

Carrier gas : N,

Detector : FID

Oven temp. :250C (1 min)-3.0C /min-280¢ (5 min)
Injector temp. : 300C

Detector temp. : 320C
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Table 2. Changes in chemical compositions of Kochujang during storage

Storage Moisture(%) Crude protein(%)
time(days) 13C 27C .3/ C 13¢ 24 C
0 40.0 40.0 4() 0 6.4 6 4
60 39.7 39.3 39.2 6.4 6.4
120 40.3 39.8 39.3 6.7 6.6
180 39.2 388 ND* 6.7 6.7

240 391 38.7 ND 6.7 6.7

Ammonia nitrogen(mg%) Capsaicin{mg%)
3/C 13( 27¢ '37(‘ 13¢ 27C 37¢C

6 4 6/ 4 67.4 67 4 3 78 3.78 3.78
6.4 74.8 73.8 73.0 434 411 4.50
6.7 74.9 76.0 74.9 3.71 535 497
ND 758 772 ND 5.54 572 418
ND 76.2 80.7 ND 4.46 423 ND

*ND: not determined.
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Fig. 1. Changes in amino nitrogen of Kochujang during
storage
O—0; 13T, —@; 27C, Ao—a; 37C

4

[

3 . L L
[} €0 120 130 240

Storage Time(days)

Fig. 2. Changes in pH of Kochujang during storage
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Fig. 3. Changes in titratable acidity of Kochujang during
storage
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Fig. 4. Changes in surface color values of Kochujang

during storage
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Table 3. Changes in total cell count during storage
of Kochujang (unit: CFU/g)

Storage time(days) 13C 27C 37C
0 7.4 X107 7.4 X107 7.4 X107
15 51X 107 4.7 X10° 54X 107
30 4.7 X107 49X10 4.6x107
60 49X 107 38X 107 3.6X107
90 4.7X107 6.6 xX10 3.0 X107
150 4.9%107 4.1 X107 ND*
180 5.9 %107 5.2 X 107 ND
240 48X 107 3.3% 107 ND

*ND: not determined

Table 4. Changes in sensory score of Kochujang during
storage

l e;t;)ifs Day Taste  Flavor  Color  Overall

13 ( ) 9.0™* 9.0 9.0¢ 9.07
60 8.6 8.6 8.6 8.6%

120 8.5Ab 8.4e1b 8.0’)( 8.1“b

180 8.3 8.4% 7.9 8.0%

240 7.8 7.8 7.5 7.5%

27 0 9.0 9.0° 9.0 9.0
60 7.6% 7.9¢ 7.5% 7.1%

120 7.2 7.9% 6.5 6.8°

180 5.6% 6.0¢ 5.1# 5.1

240) 5.7% 6.2¢ 4.9 4.9%

37 0 9.0 9.0 9.0 9.0
40 7.1¢ 7.6 6.4 6.6

60 6.4 7.0 5.1% 5.5!

80 5.2 5.3 35" 3.1"

120 4.1% 4.7 2.4 24

*Each value was a mean sensory score of 14 trained pa-
nel; 1=very much different with control, 9=same with
control; The same letters indicate no significant difference
at the 5% level using Duncan’'s multiple range test
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Table 5. Correalationship between overall difference of
sensory valuables of Kochujang

pH Y=28.36622X — 31.4942

L-value Y=1.24187X — 14.8076

Quality factor Regression equation*
Amino-nitrogen Y=0.09142X — 10.4846
Total acidity Y= —0.8596X + 22.0724
Color
a-value Y=0.69887X — 1.13782
b-value Y=1.92505X — 13.2887

*X: Quality value, Y: overall difference of sensory

score
**Correlation coefficients

Table 6. First order rate constants at various storage

temperature

Storage temp.(T) Rate constant K(day™!)

*Coefficient of determination
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