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Abstract

We investigated the physico-chemical and sensory characteristics of Kimchi made with red pepper
that was washed and mashed. The pH of juice from Kimchi made with red pepper powder was the
highest on the day of Kimchi preparation. In the case of Kimchi made with mashed red pepper, the
pH of juice and liquid was lower than that of other samples. A similar decrease in pH of juice and liquid
was observed up to the second week of fermentation, but the significant difference between both
samples wasn't found. The total acidity of Kimchi with mashed red pepper was significantly increased
during early fermentation, but was similar during the second week, compared with that of Kimchi with
red pepper powder. From the third week of storage, both juice and liquid from Kimchi made with red
pepper powder was relatively increased. L and a value of liquid was highest in the case of Kimchi made
with mashed red pepper, but b value was lowest during fermentation. In the case of organic acids,
acetic acid and lactic acid contents were increased in Kimchi made with mashed red pepper while
fermentation progressed. In addition, citric acid content was constant up to the second week in Kimchi
made with mashed red pepper but fromn the third week wasn’t detected in both Kimchi made with
mashed red pepper and Kimchi made with red pepper powder. In the case of QDA(Quantitative
Descriptive Analysis) profiles, the values of Kimchi made with mashed red pepper were significantly
higher than those of Kimchi made with red pepper powder in respect to redness, pungency and fresh
flavor immediately after the preparation of Kimchi and during the second week of fermentation, but
during the fifth week the values were higher in respect to redness and fresh flavor of Kimchi.
Appearance and overall acceptability was remarkably increased in Kimchi made with mashed red
pepper, compared with that of Kimchi made with red pepper powder immediately after pickling,
during the second and the fifth week of fermentation. Therefore, these results indicate that mashed red
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pepper increased more citric acid content, L and a value of Kimchi in comparison with red pepper

powder, resulting in the good effects on overall acceptability due to the significant increase of redness

and fresh flavor.
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<Table 1> Changes in pH of extracted juice and liquid of Kimchi with red pepper powder or mashed red pepper during

storage at 4°C
Samples Storage time (weeks)
0 1 2 3 4 5
A 5.73+0.12 6.25+0.16 6.09+0.16 422+0.05 4.18+0.04 3.93+0.02
B 565+£0.03 549+0.06 547%0.15 4224002 392+0.01 3.90+0.01
C 543+£0.04 5.33+0.09 5.09+£0.04 420+0.01 410+0.02 3.96+0.01
D 5.34+0.03 5.25+0.07 5.06+0.02 4.11+£0.04 3.88+0.02 3.87+0.02

A : Kimchi juice extracted from Kimchi with red pepper powder, B : Kimchi liquid from Kimchi with red pepper powder, C : Kimchi juice
extracted from Kimchi with mashed red pepper, D : Kimchi liquid from Kimchi with mashed red pepper

<Table 2> Changes in acidity of extracted juice and liquid of Kimchi with red pepper powder or mashed red pepper

during storage at4°C )
Samples’ Storage time(weeks)
0 1 2 3 4 5
A 0.297£0.006 0.301£0.003 0.577+0.004 0.724+0.018 0.779+£0.014 0.818+0.015
B 0.201£0.008 0.318 £0.001 0.595+0.030 0.795+0.005 0.781 +0.011 0.832+£0.013
C 0.391+£0.005 0.481+0.007 0.518+£0.017 0.632+0.013 0.667+0.026 0.702+0.027
D 0.395+0.007 0493 +0.016 0.595+0.021 0.644+0.009 0.697+0.007 0.723+0.010

I': Notes are the same as <Table 1>
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<Table 3> Changes in L, a, b value of extracted juice and liquid of Kimchi with red pepper powder or mashed red pepper

during storage at4°C
Samoles! Storage time(weeks)
pies 0 1 2 3 4 5
A 47.82+1.53 49.814£2.05 51.03+1.06 54.60+1.38 56.82+2.69 50.58+1.38
L value B 20.58+1.14 2997+1.61 31.67+2.14 31.76 £3.65 3243+324 30.30+3.34
C 43.80+2.19 43931128 55.18+2.86 55.31£2.51 58.50+2.73 54.87+1.63
D 32.19+3.89 32.36+3.92 33.60+2.26 42.05+3.82 3841+£2.09 34.09+3.45
A 7.18+041 7.711+0.80 7.83+0.51 841+048 8.03+0.50 7671042
a value B 8.41+£0.70 8.51+0.58 11.25+042 11.9610.56 11.01+0.12 10.52+0.36
C 10.12:£0.15 10.62+0.87 1043£0.17 10.96+0.30 10.13+£0.47 9.26+0.29
D 11.58£0.65 12.21+0.30 14.83+0.64 13.69+0.71 12.45+0.06 1242+0.34
A 18.97+£2.08 2226+3.35 20.90+2.24 23.10+£2.03 24.18+3.15 22.85+3.48
b value B 7.424+3.50 9874257 9.78+1.47 15.79+2.44 16.24+147 17.20+2.74
C 18.09+3.96 20.37+£2.94 27.83£3.56 24.81+2.79 24.69+4.26 21.74+3.10
D 526+1.16 5.59+3.19 6331191 12.86+1.75 15.59+3.08 14.63+3.82

1. Notes are the same as <Table 1>
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<Table 4> Changes in organic acid contents of Kimchi liquid with mashed red pepper during storage at 4°C

(mg/100mlD)
Organic acid Storage time(weeks)
0 1 2 3 4 5

Citric acid 739.6+29.6 624.3+243 1276+ 84 ND ND N.D

Quinic acid 676.1+229 566.6+16.7 520.6+22.6 637.91+38.0 53754376 ND

Lactic acid 1046+ 89 976.7+26.8 1106.5+41.5 1256.1£419 1341.1+41.2 1282.0+39.0

Acetic acid 242+ 08 5715+ 15 257814738 4385+475 476.4+25.6 52994279

Malic acid 676+ 7.6 575+ 25 472+ 64 5344+ 53 ND ND
Fumaric acid 31+ 02 23+ 0.1 29+ 0.2 29+ 03 28+ 03 26+ 04

N.D : Not detected

<Table 5> Changes in organic acid contents of Kimchi liquid with red pepper powder during storage at 4°C

(mg/100ml)
Organic acid Storage time(weeks)
0 1 2 3 4 5

Citric acid 5252+106 5896+t 6.1 928+ 1.8 ND ND ND
Quinic acid 589.1+105 45471128 715+ 29 N.D ND ND

Lactic acid 428+ 23 67821123 10713+ 16.0 120161212 11494 +17.5 11269+15.2

Acetic acid 102+ 02 408+ 1.2 2534£122 367.9+10.6 4312+ 98 465.6+10.1

Malic acid 735+ 23 61.0+ 32 215+ 2.8 58.5+ 2.6 N.D ND
Fumaric acid 1.1+ 03 1.6+ 03 28+ 03 28+ 02 28+ 02 26+ 03

N.D : Not detected
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<Fig. 1> QDA of Kimchi with different red pepper cultivars before fermentation(* : significant at level of =0.05)

—<— : Control(red pepper(Pochungchun) powder), —s— : Chilbo(mashed red pepper),
—— : Pochungchun(mashed red pepper), —¢ : Buchon(mashed red pepper)
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<Fig. 2> QDA of Kimchi fermented at second week with different red pepper cultivars (* : significant at level of ¢=0.05)

—<0— : Control(red pepper(Pochungchun) powder), —— : Chilbo(mashed red pepper),

—a— : Pochungchun(mashed red pepper), —<¢ : Buchon(mashed red pepper)
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<Fig. 3> QDA of Kimchi fermented at fifth week with different red pepper cultivars(* : significant at level of ¢=0.05)

—O— : Control(red pepper(Pochungchun) powder), —s— : Chilbo(mashed red pepper),
—a&— : Pochungchun(mashed red pepper), —¢- : Buchon(mashed red pepper)
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<Fig. 4> Acceptance test of Kimchi with different red pepper cultivars before fermentation(* : significant at level of «=0.05)

—— : Control(red pepper(Pochungchun) powder), —— : Chilbo(mashed red pepper),
—a— : Pochungchun(mashed red pepper), —%— : Buchon(mashed red pepper)
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<Fig. 5> Acceptance test of Kimchi fermented at second week with different red pepper cultivars(* : significant at level of @=0.05)

—O— : Control(red pepper(Pochungchun) powder), —s— : Chilbo(mashed red pepper),
—a— : Pochungchun(mashed red pepper), —%— : Buchon(mashed red pepper)

Texture
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Appearance*

<Fig. 6> Acceptance test of Kimchi fermented at fifth week with different red pepper cultivars(* : significant at level of #=0.05)

—— 1 Control(red pepper(Pochungchun) powder), —s— : Chilbo(mashed red pepper),
—&— :Pochungchun(mashed red pepper), —~ : Buchon(mashed red pepper)
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