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Abstract

To enhance the commercialization of fresh cut kimchi cabbage, the short-term storage effect of cut kimchi cabbage
treated with Ca’* was studied. Cut kimchi cabbages (3x3 cm) were treated with 2% calcium chloride (Ca), ascorbic
acid (As), citric acid (Ct), and calcium chloride and citric acid (Ca/Ct), were put inside LDPE bags, and stored
at 5C for 6 weeks. The weights reduced about 0.13~0.72%, and the ratio was the lowest in the Ca/Ct treatment.
The reduction ratios of soluble soilds were 18.85~35.00% and were the lowest in the Ca/Ct treatment. The titratable
acidity decreased in all the treatments. The L values decreased, but a and b values of Hunter colorimeter increased
in all the treatments. The preference for Ca/Ct treatment was the highest among all the treatments in the sensory
evaluation. The marketing shelf-life of cut kimchi cabbage can be prolonged by the combination treatment of Ca’"

and citric acid.
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Fig. 1. Changes in the weight ratios of cut kimchi cabbages with
preservative dips during short-term storage at 5C.

Cut cabbagts are dipped for 1 min in control(x), 2% ascorbic acid(4p), 2% calcium chloride
(M), 2% citric acid(@), and 2% citric acid + 2% calcium chloride((1:1 V/V, H).
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Table 1. Changes in the soluble solid of cut kimchi cabbage with preservative dips during short-term storage at 5C

(°Brix)
Treatmen” Storage period (weeks)
1 2 3 4 5 6
Con 1.7:0.06™® 1.60,00° 1.820,00™ 16000 1.7006"® 1.4£0.00"
As 2.0£0,00™ 180,00 16006 160,00 142000 1320.00%
Ca 1.9£0.00° 2.0£0.00" 2.1:0.06" 142000 14+0.00" 1420.00°
Ct 2.1£0.00 19:0.00% 14+0.06™ 1.90.00"™ 152000 1.6£0.06™
Ca/Ct 2.0£0.06™ 2.0£0.00™ 2.0£0.00™ 1.70.00® 2.0£0.00 170,05

l)Con; control, As; 2% ascorbic acid, Ca; 2% calcium chloride, Ct; 2% citric acid, Ca/Ct (2% calcium chloride:2% citric acid, 1:1).
PMeans followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05); **‘means followed by the same letters within the

column per parameter are not significantly different (p<0.05).

Table 2. Changes in the titratible acidity of cut kimchi cabbage with preservative dips during short-term storage at 5C

(%)

Storage period (weeks)

Treatment”
1 2 3 4 5 6
Con 0.19+0.01%*® 0.15:0.01" 0.17+0.00" 0.13+0.00°" 026+0.01" 0.15+0.00”
As 0.16+0.00" 0.12+0.00° 0.130.00° 0.12+0.00° 0.18+0.01°® 0.23+0.04**
Ca 0.16+0.00"™ 0.16+0.01™® 0.13+0.01° 0.12+0.00" 0.18:0.01* 0.15:0.01>°
Ct 0.1420,00" 0.130.01°° 0.1220.00° 0.1420,01™® 0.15:0,00® 0.170.01"*
Ca/Ct 0.15+0,03™® 0.130.00°° 0.15+0.00b"% 0,140,015 0.17:0.00* 0.1620.00"*

l)Con; control, As; 2% ascorbic acid, Ca; 2% calcium chloride, Ct; 2% citric acid, Ca/Ct (2% calcium chloride:2% citric acid, 1:1).
PMeans followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05); **‘means followed by the same letters within the

column per parameter are not significantly different (p<0.05).
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Table 3. Changes in the Hunter color value of cut kimchi cabbage with preservative dips during short-term storage at 5C

Storage period Treatment”
(weeks) Con As Ca Ct CalCt
1 8248291 81.64+1.61 83.9+2.87™ 83.72£1.56" 84.48+2.50™
2 8226271 79.98+1.64° 80.9+3.34" 80.82+2.19%¢ 82.98+1.89™
A 3 782142.55*° 76.57+1.96™ 75.35:6.99° 82.15+1.64"™ 81.1412.40™
4 84.95+1.51 78.54+1.79 81.76+4.42° 82.88+2.44™*% 82.24+1.42°%
5 79.98+2.13° 75.39+3.65° 75.81£4.39° 80.95:4.00"C 82.20+2.98"%
6 80.92+1.23€ 76.302.57° 77.62+1.69% 81.31+3.84%C 82.07+1.58"
1 82241294 81.39:1.61 83.69:2.89" 83.47+1.52* 84.26+2.50*
2 82.032.77*" 79.70+1.67% 80.59+3.37° 80.4742.18° 82.8+1.88"
3 77.7942.45% 76.22+1.95° 75.04+6.96" 81.75£1.78™¢ 80.95+2.39"°
b 4 84.68+1.48" 78.15£1.84° 81.51+4.38 82.61:2.48°" 82.041.40
5 79.70£2.16™ 74.58:4.01" 75.334.59 80.68+4.01™ 81.98+2.95"
6 80.67+1.23™ 75.48:2.80° 7733£1.68° 81.05+3.85™ 81.84+1.60"
1 -0.64£0.10" -0.59+0.05"” 044032 -0.6940.12%€ -0.76+0.05”
2 045:022% -0.25£0.28" 0424031% 047:0.11% 0.66£0.05%
3 0.73+0.35° 0.0120.28™ 0014023 0.65+020° -0.6040.04”
! 4 -0.5440.19® 0224031 0.01£0.15" -0.50+0.12° -0.60+0.06™
5 0.180.19" 0404031 0.02:0.34 0.16:0.54™ 0.61£0.09"
6 0.17:021°* 006031 -0.1140.39"* 0.4410,13* 0.50£0.06™
1 6224071 6.28+0.61" 5.8720.187 6.40£0.64™¢ 6.01£027%
2 6.0040.99" 6.61£0.72°° 7.03+0.64"® 730:1.77"® 5461048
3 7.6312.93™ 7.27+1.25™5 6.84+1.13™%¢ 7712207 5531021
P 4 6.69+0.55" 7.80£0.72° 6.46+0.79° 6.70+0.49™ 5.65:0.48"
5 6.57£0.40°" 10.71+2.23* 825149 6.540.85C 596076
6 6.36:0.53" 10.89+2.16™ 6.6240.76™ 6.500.54% 6.00:0.83"

l)Con; control, As; 2% ascorbic acid, Ca; 2% calcium chloride, Ct; 2% citric acid, Ca/Ct (2% calcium chloride:2% citric acid, 1:1).
PMeans followed by the same letters within the tow of each kimchi cabbages are not significantly different (p<0.05); **means followed by the same letters within the

column per parameter are not significantly different (p<0.05).
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Table 4. Changes in the sensory evaluation scores of cut kimchi cabbage with preservative dips during short-term storage at 5C

Storage period (weeks)

1
Property” 1 2 3 4 5 6
Con 5.0£0,00™ 42:0,00™ 342045™ 280,557 18040% 22+0.40™F
As 431045™ 381045™ 2.8:0.00% 1.6£0.55 1.0£0.00" 1.0£0.00”
Appearance Ca 5.0:0.00" 420.84™ 40£0.00™ 3.0:0.00 2,0£0.00"” 2.0£0.00™
Ct 5.0+0.00* 44+045™ 384055 304000 2.6+049™* 2.44049™
Ca/Ct 5.0£0.00" 48:045" 441000 441000 441049 3.0:0,00®
Con 5.0£0.00" 40:055™® 32045 26:045™ 2.0£000" 241049™F
As 5.0:0.00" 380,55 320,00 124045 10000 10000
Color Ca 5.0£0.00" 38:0.55*" 40£0.00™ 3.0:0.00 22:040° 22+040™
Ct 5.0£0.00™ 42055 34045 30:045"° 2,6:049"” 2.8£0.40™
Ca/Ct 5.0£0.00™ 480,00 402055 401055 402000 3.0£0.00
Con 5.0:0.00" 4410.84™ 2.8+0.89% 22+045% 14+049" 2,0£0.00™
As 5.0£0.00" 3.6£045™ 3.0:045% 124055 1.0£0.00" 100,00
Flavor Ca 5.0:0.00" 4610.84™ 400.00™ 3.0:0.00° 22+040™* 2.0£0.00™
Ct 5.0:0.00" 460,55 38:045™° 3.8:0.00™ 262049 224040
Ca/Ct 5.0:0.00" 5.0:045" 46055 46£0.55 4,0£000° 3.0:0,00°

Con; control, As; 2% ascorbic acid, Ca; 2% calcium chloride, Ct; 2% citric acid, Ca/Ct (2% calcium chloride:2% citric acid, 1:1).
P Means followed by the same letters within the row of each kimchi cabbages are not significantly different (p<0.05); **‘means followed by the same letters within the
column per parameter are not significantly different (p<0.03).

Treatment”
Weeks

Fig. 2. Changes in the color of cut kimchi cabbages with preservative dips during short-term storage at 5C.
1)Con; control, As; 2% ascorbic acid, Ca; 2% calcium chloride, Ct; 2% citric acid, Ca/Ct (2% calcium chloride:2% citric acid, 1:1).
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