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Effect of NaCl Concentration and Fermentation Temperature
on the Quality of Mul-kimchi

Ji-Young Oh and Young-Sook Hahn
Department of Food and Nutrition, Sungshin Women's University

Abstract

This study was conducted to examine the quality of low-salt Mul-kimchi which was prepared by mixing of
radish (25%), green onion (2.4%), red pepper (1.9%), garlic (1.9%) and salt (0, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5,
3.0%) in water and followed by fermentation at 4, 15 and 25°C for 10 days, respectively. The pH was lowest
and acidity was highest in the Mul-kimchi containing 1.0% salt. The total vitamin C contents in Mul-kimchi
containing 0~0.2% salt were high at the early stage of fermentation while those of Mul-kimchi containing
3.0% salt were higher than the low-salt samples after the optimal ripening time. The hardness of the radish
increased with the salt concentration. Overall palatability of Mul-kimchi showed the highest score in 1.0% sait

sample.
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Table 1. Ingredients ratio of Mul-kimchi

Ungredients Weight (g) ratio (%, w/w)
Radish (Chinese Cabbage) 600 25.0
Green onion 60 2.5
Red pepper 45 1.9
Garlic 45 1.9
Distilled Water 1650 68.8

Total 2400 100
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Fig. 1. Effect of NaCl concentration on pH Mul-kimchi
liquid during fermentation.
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Fig. 2. Effect of NaCl concentration on acidity Mul-
kimchi liquid during fermentation.
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Fig. 3. Effect of NaCl concentration on total vitamin
C contents of Mul-kimchi liquid during fermentation.
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Fig. 4. Effect of NaCl concentration on texture (hardness)
of Radish during fermentation.
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Table 2. Scores of sensory evaluation of Mul-kimchi
with various NaCl concentration

NaCl concentration (%)

0.2% 1.0% 3.0%
sour 5.25 4.75 458 0.26
Aroma fresh radish 5.16 5.33 4.83 0.03
well ripe 5.83 4.91 4.25 152
sour 4.92 3.67° 250° 5.15*
Taste fresh radish  3.80" 5.80° 6.670  7.20*
well ripe  5.25° 458 2.66°  7.64*
firmness 441 5.25 591 2.27
crispness 491 575 675 3.94*
Overall desirability  5.30®  6.08° 3.66°  4.74*

*Samples in row followed by the same letter are not
significantly different according to Duncan's multiple range
test.

*P<0.05.
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