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Effect of Chitosan-Liquid Calcium Addition on the Quality of
Kimchi during Fermentation

Se-Young Jang and Yong-Jin Jeong'

Dept. of Food Science and Technology, Keimyung University and
Keimyung Foodex Co., Daegu 704-701, Korea

Abstract

This study was carried out to investigate the effect of chitosan-liquid calcium (CLC) on the high-calcium
kimchi fermentation. The 0.5% of CLC retarded the decreasing rate of pH and the increasing rate of titratable
acidity, and these effects were more conspicuous with liquid calcium. Total microbes and lactic acid bacteria
counts were lower in CLC (0.5%) added kimchi during fermentation. The a-value of kimchi juice was gradually
increased but the L- and b-values were decreased. The calcium content of the kimchi supplemented with
05% of CLC was maintained in the range of 207 ~228 mg%. In sensory evaluation test of 0.5% CLC-added
kimchi, the staled flavor was decreased, the crispness was maintained and the overall taste was increased
to highest level after 15-day fermentation.
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Fig. 1. Effect of liquid calcium concentrations on pH of kim-
chi during fermentation at 10°C.

A, liquid calcium; B, 0.5% chitosan-liquid calcium; C, 1.09 chi-
tosan-liquid calcium.
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Fig. 2. Effect of liquid calcium concentrations on titratable

acidity of kimchi during fermentation at 10°C.
Samples are the same as Fig. 1.
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Fig. 3. Changes in total microbe of kimchi during fermen-
tation at 10°C.
Samples are the same as Fig. 1.
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Fig. 4. Changes in Lactobacillus sp. of kimchi during fer-
mentation at 10°C.
Samples are the same as Fig. 1.
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Fig. 5. Calcium content of different liquid calcium concen-
trations on kimchi during fermentation at 10°C.
Samples are the same as Fig. 1.
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Table 1. Changes in color of kimchi during fermentation at 10°C

Color

Fermentation days

Samplel)

0 4 8 12 16 20 24

Control 416%02” 419+0.1 416%0.1 41.63=0.1 409+0.1 384606 388x0.2

L A 40.7%0.1 437x0.1 416=x0.1 416=0.1 39.6%£0.1 36.1%=0.1 38.4*0.2
B 42.0=0.2 41.3*0.1 40.2x0.1 40.0£0.1 38.7%0.1 36805 39.6+£0.3

C 41.2%0.2 39.8£0.1 41.3%0.1 404+0.1 39.3=0.1 385=x0.1 38.0+0.3

Control 14.9+05 152=0.1 18.4=0.2 14.8*0.6 19.5+0.6 182%0.2 154102

A 13.8%0.1 153*0.2 14.7=0.2 159+02 17.7£0.2 17906 16.7£0.3

a B 15.2%0.1 14.7x0.1 15.0%0.2 15703 18.0£0.3 17.3£0.3 17.1+£0.2
C 14.5*0.3 13.2£0.1 15.4=0.1 17.1%0.1 18.4£0.1 17.2%0.1 14.3%0.1

Control 23.4%04 248%0.1 27304 233x0.1 243x0.3 234%05 20.0£0.2

b A 243%0.1 246*0.3 232%03 227=0.2 235%=0.2 2358%+0.3 20.9£0.2
B 24601 243%0.1 235=0.3 221x0.1 226%0.2 23.2%0.3 21.5+0.1

C 235%05 22.2%01 24703 225x05 24103 21.4=x0.1 189+0.2

})Samples are the same as Fig. 1.

MValues are mean+SD of triplicate determinations.
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Table 2. Sensory quality of kimchi during fermentation at 10°C
Attribut, S oD Fermentation days
riputes
ample 0 5 10 15 20 2% 30
Control 5162 6.16 6.33° 5.66° 4.83° 483° 5.33°
Color A 5.16° 5.16° 5.66° 6.00° 5.33° 5.33° 4.66°
B 5.50° 5.00° 4.66° 5.00° 5.33° 5.66° 450°
Control 1.00% 1.66° 3.16° 416° 5.16° 6.83° 7.16°
Staled a a a a 2 b a
flavor A 1.33 2.66 4.16 3.00 5.00 4.00° 616"
B 1.16° 2.66° 433 416 3.66° 4.00 416
Salty Control 5.16° 43%° 3.50° 416 4.66° 450° 5.16°
taste A 450° 3.66° 4.00° 416 516 433 5.33°
B 483° 4.66° 4.16° 4.16° 5.33° 450° 4.66°
Sour Control 1.66° 516 5.50° 6.50° 7.33° 7.83° 7.83°
taste A 2.66° 4.00° 5.50° 6.16 6.00° 7.50° 7.00°
B 2.33° 3.667 5.33° 6.50° 6.33™ 6.50° 7.00°
. Control 150° 2.83° 2.00° 2.66° 3.66° 350° 433°
A v
tasst‘;ngem A 3.3%° 4.16° 3.50° 3.00° 4.66° 400° 416°
B 3.00° 433° 3.83° 3.83° 3.83° 2.83° 433°
Bitter Control 3.50° 3.00° 2.33° 2.50° 483 416 4.00°
taste A 416® 5.50° 4.50° 3.16® 5.16° 4.16% 5.00°
B 5.66° 5.16° 483" 466 5.00° 3.33° 5.00°
Control 7.16° 6.00° 5.83° 5.16° 5.50° 483 416°
Crispness A 6.66° 5.83° 6.33 6.16% 583° 6.00° 5.50°
B 6.50° 6.50° 6.16° 6.00° 6.33° 6.17° 5.50°
Overall Control 6.00° 6.50° 6.50° 4.50° 3.50° 3.00° 2.33°
taste A 450° 433° 467 483" 4,007 4.00™ 4,00™
B 433" 4.00° 3.83° 3.82° 466 5.00° 450°

1)Sarnples are the same as Fig. 1.

Means in the column followed by the same letters are not significantly different at p<0.05 level by Duncan’s multiple range

test.
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