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Abstract

This study investigated the standard recipe and changes in the quality characteristics of Chungkukjang-Kimchi (CKK)
and evaluated its acceptance by elementary school students. The acceptability of Kimchi among elementary school students
was evaluated by monitoring the plate waste rate. Chungkukjang powder was added to the Kimchi recipe at 0, 20, 40,
60% of the total weight of red pepper powder. The pH of the CKK decreased as fermentation proceeded, and the total
acidity was 0.24~0.25% in all samples. The salinity of the CKK was 2.32%. The L color value was significantly lower
in the treatment groups than in the control group. The b and a color values increased in the beginning, but tended to
decrease during fermentation. In the sensory evaluation, there was no significant difference in appearance on preparation
day, but there were significant differences on the 6th (p<0.05) and 20th days (p<0.01), with the highest scores observed
in the 40% added group. Sourness increased significantly (p<0.001) during fermentation in all samples. There were
significant differences (p<0.001) in crispness on the 3rd day among the treatment groups, and it tended to decrease as
fermentation progressed. There were significant differences in flavor during the early stage (p<0.001), but there were no
differences as fermentation proceeded. Overall acceptability was high in the 40% added group. Evaluation of acceptability
by monitoring the plate waste rate in the school dining room showed that acceptability was highest in the 20% added
group. Thus, it was concluded that acceptability among elementary school students was highest for CKK from the 20%

Chungkukjang group.
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Table 1. Ratio of ingredients for Chungkukjag-Kimchi
preparation (®

Samplesl)

Ingredients
A B C D

Salted chinese cabbage 1,000 1,000 1,000 1,000

Red pepper powder 53 53 53 53
Garlic 50 50 50 50
Ginger 7 7 7 7
Radish 86 86 86 36
Small green onion 32 32 32 32
Waxy rice paste 10 10 10 10
Sugar 2.5 2.5 2.5 2.5
Fluid anchovy sauce 33 33 33 33
Salt-ferment shrimps 30 30 30 30
Chungkukjang powder - 10.6 21.2 318

" A: Control Kimchi.
B: 20% Chungkukjang powder added.
C: 40% Chungkukjang powder added.
D: 60% Chungkukjang powder added.
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Table 2. Chemical components for Chungkukjag-Kimchi
(unit; %)

Components (%)”

B
Somples Moisture ;2‘::; Crude lipid  Ash
A 897405  1.74£025° 0.52+0.1°  1.53£0.01°
B 897404  196£0.10° 0.62+0.1°  1.52%0.02°
C  884+09® 200:0.10° 0.65:02°  1.55+0.01°
D 88.0+L1° 2200.15° 0.67:0.01*° 1.55:0.03°
Fvalue 427 6.73" 8659 415"

" Samples are same as in Table 1.

? The value are meantS.D. (n=3).

% 37° Value with different superscripts within the same column
are significantly different by ANOVA with Duncan's multiple
range test at p<0.05.

T p<0.05, " p<0.01, " p<0.001.
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AZAAR o] HAEe] pH M3lE Fig. 29 2t} A A
Z Bde] pHE 5.6~5.7 £5o|u 2E7 AYPHHEA &

—&—A B-p &C %D

Fig. 1. Changes in saltness of Chungkuljag-Kimchi during
fermentation at 107T.
" Samples are same as in Table 1.
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Fig. 2. Changes in pH of Changkukjag-Kimchi during fer-
mentation at 10T.
D Samples are same as in Table 1.
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Fig. 3. Changes in acidity of Chunghuljag-Kimchi during
fermentation at 10TC.
h Samples are same as in Table 1.
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Table 3. Color value of Chungkuksang-Kimchi during fermentation at 10°C

Fermentation Samples” Fovalue
days AY B C D
0 *38.45+0.44* 7%35.2240.01° *31.40+£0.22° *30.26+0.17° 608.69™"
3 ¥36.21+0.05" ¥33.89+0.30° *31.77+2.14° ¥28.94+0.61° 2627
6 ¥3591£0.11° *34.73+0.05° *31.70£0.38° *30.20:£0.46° 2177
9 ¥35.87+0.43° ¥33.28+0.15° *32.92+0.45 *31.0420.73° 4996
L 12 %34.75+0.43 ¥33.74+0.52° *33.1240.51° *30.2340.30° 5450
15 ¥35.75+0.85" %32.49+0.56° *31.76+0.32° 929.94+0.71° 4224
20 %33.72+0.56° %30.65+0.52° ¥28.65+0.94° 26.330.15 82.11™"
F-value 2698 48.90™" 851" 20.09™
0 ¥59.62+1.73" ¥%57.27+0.15° ¥53.82+0.24° *50.60:£0.11° 59.89""
3 ¥59.35+0.19° ¥57.41+0.52° %55.50:£0.63° ¥53.31£0.21° 106.75"
6 60.26+0.98* ¥59.26+1.01° ¥56.57+0.48" ¥56.43+1.45° 1024
. 9 %61.24+0.01° %59,38+0.17° *57.53+0.61° ¥57.42+0,74° 4048
’ 12 960.59+0.35 *50.4541.21% *58.32:+0.08™ *57.32+0.01° 15617
15 959 87+0.23" 58.39+0.54° *57.63+0.33¢ *56.62+0.71° 22.94"
20 “58.09+0.46" “56.1320.95" ¥56.43+0.61° ¥54.48+0.57° 1621
F-value 5.02" 8.58"" 29.14™ 3697
0 *42.23+0.06° ’45.70£0.63° *48.57+0.58" *49.15+1.13" 5896
3 *42.84+0.11° %45.75+0.02° *47.80+0.21° *48.56+1.9° 6747
6 Y45 43+.0,1° 45,52+0.45" "42.80+0.56° *49.12+1,96° 1846
0 9 ¥45.01+0.51° “45.63+0.99° “44.70+0.74° *48.49+1.24° 10.74™
11 45.78+0.38" 46.100.11° 43 9420.17° *48 28+0.05" 192.81™
15 Y46.48+0.42° Y47.28+0.43° *48.16+0.13" *48.96+0.66" 692"
20 *47.14£0.11° ¥48.30::0.32° ¥46.790,70° Y44.71£0.49° 31447
F-value 19.04™ 1228 60.37 6.16 "

K Samples are same as in Table 1.

? L: Degree of lightness(white +100 < 0 black).

D a: Degree of redness(red +100 <> 0 <> —80 green).

Y b: Degree of yellowness(yellow +70 <> 0 <> 80 blue).

 Mean+SD. (n=3).

627 Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test
at p<0.05.

7 7% Value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test
at p<0.05.

" p<0.01, ™" p<0.001.
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Table 4. Statistical evaluation of sensory scores for Chungkuksang-Kimchi during fermentation at 10T

. Samples”
Fermentation days F-value
A B C D
0 ™3 2240.66° ¥3.55+0.72 ™3 66+0.86 *43.00+0.50 1.7
3 4,33+0.86 *4.66+0.50 94774044 %4,3340.70 1.12
6 *4.88+0.60° *4.770.66™ *5.000.70° 4,20+0.44° 2847
Arpaiiae' 9 ¥3,88+0.78 %420+1.09 %4,55:0.88 4. 44+0.72 117
12 ¥23 7740.83 Y3 66+0.70 74 2240.83 B3 88+0.78 0.83
15 23 5541.13 %3 66+1.05 23 .77+1.09 3 77£1.20 0.97
20 *3.100.78" 3.11£1.05° ™3 54+0.12° ™3 3340.50 6.87"
F-value 709" 532" 548" 8.12™"
0 ¥1.66+0.70 ?1.66+0.70 %1.3340.50 *1.66:0.50 0.67
3 2.3340.50° “].44+0.52° *1.55+0.52° 1.44:0.52° 6.12"
6 ¥3.33+0.50 ¥3.66+0.70 732240.66 23 3340.50 0.92
Sour taste 9 *4.2040.44 3 88+0.60 Y4.4440.52 94.1140.33 2.04
12 *4.22+0.83 94.00+0.86 ¥4.2040.83 ¥4.1120.78 0.15
15 *4.00+0.86" *4.22+0.83° *4.5540.88* *5.2240.66" 3.83"
20 *4.77+0.66° *4,55+0.72% ¥3 77+0.83° ¥4 66+1.00" 278
F-value 27527 27607 3344 46317
0 *5.1120.60 Y4 88+1.05 *4.88+0.60 *4.66+0.50 0.57
3 ™4 00+0.70° 4,66+0.70% *5.112+0.78° ¥3 88+0.92° 483"
Fresh 6 ¥4 2240.66 ¥4.1140.78 %3.88+0.60 *4,66+0.50 231
acidic 9 4 88+0.60 *5 1120.60 Y4 66+0.50 4554072 145
taste 12 ¥24 33+0.86 Y4.1140.78 4 1140.78 4.2040.83 0.15
15 "3.44%0.52 “3.22+0.66 “3.66+0.70 3.3340.70 0.75
20 ¥33340.86 %3.3340.70 23.55+0.72 3.44+0.52 0.19
F-value 8.18"" 823" 7417 6017
0 *5.1120.33° ¥4 66+0.86" ¥3.4440.52° ¥3,1120.33° 26407
3 ¥4, 77+0.66" *522+0.66" *5.00+0.86° *4.00+0.70° 4.76"
6 ¥24.2240.66 422+0.83 *4.44+0.52 *4.330.71 0.21
Flavor 9 94.55+0.52 4 88+0.60 *4.5540.52 *4,44+0.52 111
12 %24 000.70 “3.77+0.83 %4.33+0.70 %4 44+0.52 1.7
15 "3.5540.72 3 66+0.70 ¥3.44+0,52 ¥3.44+0.52 0.25
20 *3.00+0.70 *3.000.70 ¥3.33+0.86 ¥3.000.70 0.44
F-value 11.91™ 9.69"" 948" 11.52™
0 *4,66:£0.50" *5.00=0.70° *5.0040.70° 3 66+0.86° 716"
3 V4 4440.52 ©74.22+1.09 *4,55+0.88 Y4 1120.78 0.52
6 ™3.66+0.70° Y23 884+0.92% *4.88+0.60° *4.5540.52% 583"
Overall 9 Y 1120.60° ¥4.66:+0.86™ %5 11:£0.78" ¥4,00:£0.86° 388"
quality Y3 7740 83° 24 3340.70° %5 2010,66° X14,20+0.83° 565"
15 W24 2240.83 ¥23 77+0.83 *4,33+0.70 ¥23 5540.72 2.01
20 3.44+0,52 3.55+0.70 ¥3,55+0.88 3.1120.78 0.66
F-value 456" 3.18 446" 434"
D Samples are same as in Table 1.
? Mean£S.D.
947 Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test
at p<0.05.
O X7 Value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test
at p<0.05.

T p<0.05, T p<001, " p<0.001.
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Table 5. Changes in plate waste of Chungkuksang-Kim-

chi in foodservice (%)
Samples”
Number
A B C D
Ist 51.1 444 53.3 57.0
2nd 27.8 222 333 55.6
Mean 39.5 333 433 56.3

" Samples are same as in Table 1.
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