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Abstract

The purpose of this study was to examine the physico-chemical and sensory characteristics of Kakdugi made
with mashed red pepper. With regard to the pH of the Kakdugi, those of the juice from Kakdugi with red
pepper powder and of the liquid with mashed red pepper were the highest and lowest immediately after
preparation, respectively, but thereafter both slightly decreased, but were similar after the fifth week. Generally,
the total acidity of Kakdugi liquid was the higher than that of Kakdugi juice. With regard to the L value, that
of the Kakdugi juice was higher than that of Kakdugi liquid and that of Kakdugi with mashed red pepper
washigher than that of Kakdugiwith red pepper powder. From the third week, the ‘L’ values of all samples
generally decreased. The ‘a’ value of the Kakdugi liquid with mashed red pepper during fermentation was
highest During early fermentation, the juice of Kakdugi with red pepper powder showed a higher value than
that of Kakdugi with mashed red pepper, but conversely, from the second week that of Kakdugi with mashed
red pepper was higher than that of Kakdugi with red pepper powder. The ‘b’ value of the juice from Kakdugi
with red pepper powder was highest until the second week, but from the third week that of Kakdugi with
mashed red pepper was highest. With respect to the organic acids contents, those of citric, quinic and malic
acids decreased, but those of lactic and acetic acids increased during fermentation progression. In addition, the
citric, lacticand malic acids contents of the Kakdugi with mashed red pepper werethe highest, whereas that of
quinic acid of the Kakdugi with red pepper powder was the highest. From the forth week, the acetic acid
content of the Kakdugi with mashed red pepper was further increased. As a result of the sensory test, Kakdugi
with mashed red pepper showed significantly higher values with regard to redness and fresh flavor, but in
overall acceptability in the QDA, appearance and taste in the acceptance test. Therefore, our results indicate
that mashed red pepper particularly increased the ‘a’ value and organic acid contents of Kakdugi compared to
those of red pepper powder, leading to an increased overall acceptability.
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Acidity(%, as lactic acid)

_ 0.009xmL of 0.IN NaOHxFxdilution factor X100
N sample(g)

(F : factor of 0.IN NaOH)
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Table 1. Changes in pH of extracted juice and liquid of Kakdugi with red pepper powder or mashed red pepper during

storage at 4°C

Weeks

0 1 2 3 4 5

Samples

A 5.94+0.04 4.49+0.02 4.10+0.14 4.01+0.18 3.97£0.10 3.93+0.03

B 5.40£0.12 4.3240.09 4.13£0.19 3.96+0.04 3.92+0.08 3.90+0.05

C 5.37+0.05 4.31+0.16 3.90+0.11 3.85+0.05 3.84+0.13 3.78+0.01

D 4.90+0.17 4.09+0.21 3.79+0.03 3.78+0.12 3.78+0.06 3.67+0.07
A : extracted Kakdugi juice from Kakdugi with red pepper powder, B : Kakdugi liquid from Kakdugi with red pepper
powder, C : extracted Kakdugi juice from Kakdugi with mashed red pepper, D : Kakdugi liquid from Kakdugi with mashed
red pepper

Table 2. Changes in acidity of extracted juice and liquid of Kakdugi with red pepper powder or mashed red pepper

during storage at 4°C

(%)
Weeks
Samples* 0 1 3 4 5
A 0.018+0.001 0.189+0.002 0.274+0.009 0.542+0.002 0.677+0.007 0.694+0.008
B 0.201+£0.002 0.401+0.005 0.543+0.003 0.718+0.007 0.797+0.003 0.834+0.001
C 0.045+0.006 0.278+0.006 0.401+0.004 0.631+0.003 0.682+0.004 0.712+0.004
D 0.220+0.004 0.432+0.003 0.574+0.006 0.749+0.009 0.803+0.009 0.914+0.005
* : Notes are the same as Table 1
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Table 3. Changes in organic acid contents of Kakdugi liquid with red pepper powder during storage at 4T

(mg/100mJ)

Weeks
Organic acid 0 ! 3 4 3
Citric acid 98.6+22.1 74.4+12.1 57.9+4.1 89429 N.D N.D
Quinic acid 60.7+8.9 549+10.3 50.0+20.9 37.9£14.5 13.5+7.8 N.D
Lactic acid 329+22 69.7+1.4 952.3+£10.8 892.2+11.9 1051.2+15.9 1138.9+22.6
Acetic acid 5.84+0.3 37.60.7 157.8+4.0 134.5£6.5 118.6+5.6 120.9+6.8
Malic acid 450.4+1.9 120.1+0.6 N.D N.D N.D
Fumaric acid N.D 2.7£0.3 1.9+0.2 2.1+02 N.D N.D
N.D : Not detected
Table 4. Changes in organic acid contents of Kakdugi liquid with mashed red pepper during storage at 4T

(mg/100m))

Weeks
Organic acid 0 ! 3 4 5
Citric acid 386.8+14.7 167.21£20.5 89.6+14.3 75.9+11.6 40.8+1.8 18.9+1.7
Quinic acid 41.8+15.9 329+18.1 24.0+10.8 20.6+14.6 14.7+1.7 12.610.6
Lactic acid 69.6+2.8 253.0+13.5 1218.3+15.4 1232.2£16.0 1141.1£13.2 124274252
Acetic acid ND 12.8+1.3 37.8=1.5 134.5+4.6 179.549.2 168.919.8
Malic acid 497.4+2.0 232.1£1.2 118.9+1.3 N.D N.D N.D
Fumaric acid N.D 1.9+0.4 3.7+04 N.D N.D N.D

N.D : Not detected

Table 5. Changes in L value of extracted juice and liquid of Kakdugi with red pepper powder or mashed red pepper

during storage at 4T

Weeks

1 4
Samples* 0 3 3

A 50.67+3.66 51.16£1.18 51.71+£3.03 48.75+1.16 48.2442.56 46.32+4.80
B 33.47+2.49 37.39+2.42 34.85+2.88 36.85+3.71 36.52+2.61 34.80+1.44
C 58.46+3.73 57.54+1.77 57.21+2.17 52.78+4.63 53.45+2.41 51.68+3.51
D 39.24+1.56 39.64+2.40 40.75+2.94 41.80+1.96 40.12+2.28 39.85+4.37

* : Notes are the same as Table 1
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Table 6. Changes in a value of extracted juice and liquid of Kakdugi with red pepper powder or mashed red pepper

during storage at 4°C

Weeks
Samples 0 1 3 4 5
A 13.64+1.69 11.3742.37 14.43+2.43 14.88+1.30 13.65+2.38 13.09+3.31
B 19.14+1.76 23.90+2.28 25.64+1.63 24.37+2.44 21.28+1.16 22.03+1.60
C 11.38+1.85 10.35+1.91 16.2612.02 15.46+1.71 15.30+2.67 15.47+1.79
D 24.7942.62 24.67+2.32 27.46+1.27 28.52+1.92 27.36+£1.48 26.89+3.46

* : Notes are the same as Table 1

Table 7. Changes in b value of extracted juice and liquid of Kakdugi with red pepper powder or mashed red pepper

during storage at 4T

Weeks

Samples* 0 1 3 4 5
A 39.73+1.03 41.11+2.56 44.26£1.98 42.97+3.25 42.25+1.89 40.39+1.76
B 14.55+1.12 19.52+1.24 24.59+1.68 26.78+1.58 23.54:2.85 23.06+1.41
C 29.83+3.69 32.85+2.02 34.84+1.03 42.66+2.73 41.67£3.17 42.08+2.71
D 21.71£1.56 24.09+1.72 24.07+2.13 28.93+2.13 27.78+2.24 26.95+1.72
* . Notes are the same as Table 1
Redness=++ Redness**
=N 157
Moldy flavor Green odor Moldy flavor 12l Green odor

Fresh flavors «~. . _- - Pungency

Sweetness

Umami flavor

Fig. 1. QDA of Kakdugi with different red pepper
cultivars before fermentation(* : significant at level of a

=0.05)
—>— : Control, —M— : Chilbo, —#&— : Pochungchun,
—X— : Buchon
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Fresh flavorsx Pungency
Saltiness \\\ Sweetness
Sourness Umami flavor

Fig. 2. QDA of Kakdugi fermented at second week with
different red pepper cultivars(* : significant at level of a

=0.05)
—— : Control, —#— : Chilbo, —/\— : Pochungchun,
—X—: Buchon
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Fresh flavors = Pungency
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Sourness] Umami flavor

Fig. 3. QDA of Kakdugi fermented at fifth week with
different red pepper cultivars(* : significant at level of a

=0.05)
—— : Control, —l— : Chilbo, —A— : Pochungchun,
—X— : Buchon
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Overall acceptability =
[

\ Appearance*

Taste * O dor

Fig. 4. Acceptance test of Kakdugi with different red

pepper cultivars before fermentation(* : significant at level

of a=0.05)
—C— ¢ Control, —Ill— : Chilbo, —MA— : Pochungchun,
—X— : Buchon

Overall aé:ceptability*

-~ Appearance*

Taste* Odor

Fig. 5. Acceptance test of Kakdugi fermented at second
week with different red pepper cultivars(* : significant at
level of a=0.05)

—>— : Control, —ll— :

—X— : Buchon

Chilbo, —A&\— : Pochungchun,

Overall acceptability
97

Texture \,._— Appearance*
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Fig. 6. Acceptance test of Kakdugi fermented at fifth
week with different red pepper cultivars(* : significant at
level of a=0.05)
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