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Effects of the Salting of Chinese cabbage on Taste
and Fermentation of Kimchi
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Abstract

This study is a result of the experiments to determine the optimum conditions of salting of Chinese cab-
bages for making tasty Kimchi. For the experiments, various methods of salting of Baechu were set up and
the best method of salting had prepared Kimchi to investigated the best salt kind. In the two best results by
method of salting salt kind, were investigated for salting time of Kimchi. There were certain amounts of Kim-
chi had prepared for each case of the combinations of the three conditions. Every case of Kimchi was re-
frigerated and was evaluated by sensory tests. In the salt concentration, pH and acidity of the Kimchi were
measured. The results are as follows; In three cases of Kimchi, for salt concentration, level of 2.4-3.0° was
maintained in Kimchi solid from the beginning to the end, while it was high in the beginning and gradually
lowered in Kimchi liquid. The level of pH in both solid and liguid of Kimchi quickly dropped at the be-
ginning of fermentation period and turned slow as time passed. And the level of acidity was increased little
bit in the beginning, but it suddenly multipied until the third day of preservation. Since then, it had increased
gradually thereafter as it was before. This experiments show that Kimchi can be the best taste in the case of
Chinese cabbage soak in brine- free natural salt are kept for five hours.
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Table 1. Ingredients of Kimchi.

Materials Contents (g)
Chinese cabbage 12500
Red pepper powder 500
Garlic 200
Ginger 50
Fermented anchovy sauce 450
Sticky rice paste 400
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Fig. 1. Changes in salt concentration of Kimchi during
fermentation at various methods of salt addition.

A: Salt water (K-solid)

B: Salt (K-solid)

C: Salt water + salt (K-solid)

D: Salt water (K-liquid)

E: Salt (K-liquid)

F: Salt water + salt (K-liquid)
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Fig. 2. Changes in salt concentration of Kimchi during
fermentation at various salt kinds.

A: General (K-solid) D: General (K-liquid)

B: Hanju (K-solid) E: Hanju (K-liquid)

C: Free natural (K-solid) F: Free natural (K-liquid)
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Fig. 3. Changes in salt concentration of Kimchi during
fermentation at various salting time.

A: 3 hr (K-solid) E: 3 hr (K-liquid)

B: 5 hr (K-solid) F: 5 hr (K-liquid)

C: 8 hr (K-solid) G: 8 hr (K-liquid)

D: 12 hr (K-solid) H: 12 hr (K-liquid)
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Fig. 4. Changes in pH of Kimchi during fermentation
at various methods of salt addition.
A: Salt water (K-solid)
B: Salt (K-solid)
C: Salt water + salt (K-solid)
D: Salt water (K-liquid)
E: Salt (K-liquid)
F: Soak water + salt (K-liquid)
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Fig. 5. Changes in pH of Kimchi fermentation at vari-
ous salt kinds.

A: General (K-solid)

B: Hanju (K-solid)

C: Free natural (K-solid)

D: General (K-liquid)
E: Hanju (K-liquid)
F: Free natural (K-liquid)
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Fig. 6. Changes in pH of Kimchi during fermentation
at various salting time.

A: 3 hr (K-solid) E: 3 hr (K-liquid)
B: 5 hr (K-solid) F: 5 hr (K-liquid)
C: 8 hr (K-solid) G: 8 hr (K-liquid)
D: 12 hr (K-solid) H: 12 hr (K-liquid)
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Fig. 7. Changes in titratable acidity of Kimchi during
fermentation at various methods of salt addition.

A: Salt in water (K-solid)

B: Salt (K-solid)

C: Salt water + salt (K-solid)
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Fig. 8. Changes in titratable acidity of Kimchi during
fermentation at various salt Kinds.

A: Genera (K-solid)

B: Hanju (K-solid)

C: Free natural (K-solid)

Table 2. Sensory test of Kimchi on methods of added salt
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Fig. 9. Changes in titratable acidity of Kimchi during
fermentation at various salting time.

A: 3 hr (K-solid) C: 8 hr (K-solid)

B: 5 hr (K-solid) D: 12 hr (K-solid)

Characteristic

Fermentation time (days)

Method of
added salt 0 3 7 11 16 21 26
Salt water 6.67% 567 7.67 6.50% 6.00™ 4.67 433*
Crispness  Salt 6.17" 5.33% 8.50° 5.00% 6.17% 433® 6.67*
Salt water + salt 6.00" 4.67*° 7.67° 6.00™ 6.67° 3.00° 5.83™
Salt water 6.83" 4.83* 7.50° 6.50%* 5.67" 517" 4.83*
Sour taste  Salt 5.50® 6.50 8.33¢ 6.33" 5.83* 6.00° 5.67*
Salt water + salt 5.67 517 7.17 5.67 5.83 5.00 6.00
Salt water 6.67" 5.50® 8.50° 5.33* 6.17° 467" 6.17°
Salty taste  Salt 6.67% 517" 767 6.50% 6.17¢ 433" 3.50"
Salt water + salt 5.83" 5.00° 717 6.33" 6.33" 317 5.67
Salt water 7.00% 5.33* 8.33¢ 6.00° 5.50° 5.33* 6.17°
Overall taste  Salt 7.00° 5.17" 7.50° 6.33 517" 4.33* 467"
Salt water + salt 6.67% 483" 7.00° 6.33% 5.33* 3.17* 5.83

*Means not followed by the same letter in the same column differ significantly from one another (P <0.05,a<b<c<d<e).
*The higher scores mean the higher the acceptability of characteristics.
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Table 3. Sensory test of Kimchi on salt kinds

Characteristic Fermentation time (days)
Salt kinds 0 3 7 11 16 21 26
General 6.67 5.83 5.67 3.00 417" 4.00° 3.17*
Crispness Hanju 6.67 5.83 7.17 1.67 2.33° 2.33" 1.67°
Free natural 7.00 6.83 7.83 4.33 433" 433 4.00°
General 8.00 6.83 7.33* 4.00 3.00 3.00° 217
Sour taste Hanju 7.50 6.17 6.83° 2.67 1.67 1.33* 1.67
Free natural 7.83 7.00 8.83° 4.67 4.17 3.00° 3.17
General 8.00 6.17 5.83 6.83 5.67 5.00 4.50
Salty taste Hanju 7.67 6.33 7.33 517 517 4.50 4.50®
Free natural 8.17 6.67 7.67 6.33 6.33 5.50 4.67
General 6.67 5.50 7.50° 6.50 4.67 2.50% 2.50
Overall taste  Hanju ] 717 517 5.50* 517" 4.00 217 2.00
Free natural 8.50° 5.67 7.83° 7.00° 5.50 3.67° 2.33

*Means not followed by the same letter in the same column differ significantly from one another (p < 0.05, a <b <c).
*The higher scores mean the higher the acceptability of characteristics.

Table 4. Sensory test of Kimchi on brining time

Characteristic Fermentation time (days)
Brining time 0 3 7 11 16 21 26
3 hours 8.67 3.50 567 3.50° 5.00° 250 267
Crispness 5 8.17° 5.17 7.83° 6.50° 5.33% 4.67 3.83
P 8 7.17° 4.83 7.17% 5.00° 417" 3.00 2.50
12 5.33* 5.33 6.27° 6.00° 2.83° 3.00 2.17
3 8.50° 6.17 6.00° 517 4.50 4.00 4,33
Sour taste 5 7.17° 6.17 767 6.83 5.67 5.50 4.67
8 6.57° 6.67 7.33° 7.17 6.33 5.00 4.50
12 483 6.33 5.83" 6.67 517 4.50 4.50
3 8.67° 6.50° 6.67 6.83° 450 3.83° 1.35°
Saltv taste 5 7.83° 7.50° 8.67° 7.33° 5.67° 417 3.00°
¥ 8 5.00° 517 517 5.00° 467" 2.83% 3.00°
12 2.50° 433 5.10° 2.83° 267 1.50° 2.83°
3 8.31° 6.50° 6.67° 6.50° 3.83 1.67° 1.50
Overall taste s 7.60° 7.50° 8.67° 7.00° 5.50 367 250
8 5.03° 5.17° 5.15° 517 4.67 2.50* 2.33
12 2.85° 433 5.00° 3.17* 4.00 217 2.00

*Means not followed by the same letter in the same column differ significantly from one another (p < 0.05, a < b <c).
*The higher scores mean the higher the acceptability of characteristics.
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