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The effect of Sodium Chloride Concentrations of
Soaking-Water and Submaterials on Tongbaechu-Kimchi
Taste and Fermentation

Myung-Sun Kim, Joo-Eun Song, Jae-Sook Han

Department of Home Management, Yeungnam Universily

Abstract

This study was investigated to find effects of soaking-water salt concentration and submaterial on
Kimchi taste and fermentation period. Several parameters such as pH, acidity, reducing sugar, amino
acid and sensory evaluation during fermentation at 20C were experimented. The results are as fol-
lows .

As fermentation period increases, pH and content of reducing sugar of Kimchi have decreased.
But acidity has increased. Especially, the pH of all samples rapidly decreased to a extent of pH 4.2.
During fermentation, the acidity and content of reducing sugar in 12% soaking-water were higher
than those in 16% and 20%. Content of reducing sugar in Kimchi was observed to play an important
role for the overall taste. As a result of sensory evaluation during fermentation, Kimchi in 16% soaking-
water was higher scored than that in 12% or 20% in crispness, salty taste, sweet taste, and overall
acceptability. Salt concentration of Kimchi in 12% soaking-water was 2.3% and in 16%, 2.6% and
in 20%, 3.7%. Sensory evaluation revealed that leek-added Kimchi was highly evaluated in crispness,
sour taste, flavor and overall acceptability. These results suggested that Kimchi fermented for 4
days at 20C with 16% salt concentration of soaking water and leek as submaterials should taste

most desirable.

Key Word . Tongbaechu-Kimchi, Soaking-water, Salt concentration, Submaterial.
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Table 1. Ingredients of Kimchi
- Material L gon(t;n)t
Baechu . 7500 (88.7)
Red pepper powder 300 ( 3.5)
Garlic 120 ( 1.4)
Ginger 30 ( 04)
Glutinous rice flour 240 ( 2.8)
Fermented anchovy sauce | 270 ( 32)

Table 2. Ingredients of Kimchi
Material -
Baechu

Red pepper powder
Garlic

Ginger

Glutinous rice flour
Fermented anchovy sauce
Leek

Radish

Green onion

* C . Control L. Leek R : Radish G
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Table 3. Specification and operating cond-
tions of amino acid analyzer
* Biochrom 20 amino acid analyzer
Flow rate - Buffer 20mé/hr, ninhydrin 20m¢/hr
Wave length 440nm, 570nm
Injection volume : 20uf

Instrument :
|
\

Column length © 4.6mm X 250mn

Buffer - Lithium citrate buffer pH 2.80, 3.00, 3.15,
3.50, 3.55
Lithium hydroxide solution

Column temp.  35~80C
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Fig. 1. Changes in pH of Kimchi at various
salt concentrations during fermentation.
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Fig. 2. Changes in acidity of Kimchi at various
salt concentrations during fermentation.
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Table 4. Changes in salt concentration of Kimchi
according to soaking solution

st concentration of soaking water | sat concentration of Kimehi

'

12% 23 + 02%
16% 26 + 01%

20% 37 + 02%
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Table 5. Statistical analysis of taste evaluation score of Kimchi soaked in various concentrations
of salt soluation during fermentation
Ferment ation Time{(Day)

Characteristics Groups 0 2 4 6 3 10 12

Crispness 12% 8.50" 7.83 7.83" 7.00 6.50" 6.00" 5.17

16 % 817" 8.00 8.33" 7.83 7.50 7.7 6.33

20% 7.17 7.00 6.33" 5.50 5.50 5.50* 5.17

- F-values 605 2.92 6.29 3.12 7.20 4.03 151

Carbonated 12% 6.83 7.67" 7.33" 5.33" 417" 1.67° 2.00

mouthfeel 16 % 7.00 7.83" 8.17" 7.00" 483 3.67" 3.33

20% 6.50 4.50° 4.83" 2.83 217 217 2.67

~ Fvalue 014 10.03 7.74 7.89 8.46 13.00 2.14

Sweet taste 12% 817 717 7.50" 5.33 417" 383 3.83
16% 6.83" 7.00 8.17" 6.33" 51.33" 4.33" 450

20% 3.00° 267" 3.33" 217 1.67¢ 1.50° 1.67°

,  F-value 1815 1942 3941 11.99 16.20 650 1261

Sour taste 12% 6.50 6.83" 7.67 4.50" 3.33 1.50" 1.00°
16% 6.33 7.00 8.17" 6.67" 4.00 383 2.83

20% 5.83 4.67 3.67 317 217 1.50° 2.67

- F-value 029 10.76 15.42 455 2.14 7.48 6.53
Salty taste 12% 767" 7.50" 717" 567" 4.50 533" 417"
‘ 16 % 6.50" 7.33" 7.83 6.83" 6.17 6.17" 483
20% 2.83° 2.50° 317 1.67 2.00" 1.67° 1.50°

F-value 13.11 35.70 14.89 33.89 38.31 54.30 14.80

Flavor 12 % 7.33 6.67° 7.33" 4.83 4.00" 2.50° 2.00

16 % 7.17 717" 817 6.33 5.33" 417" 3.50

20% 6.00 517" 5.17 4.67 3.33 2.33 2.17

F-value 1.31 10.83 7.44 2.57 5.00 391 2.72

Off flavor 12% 7.67 6.17 7.00° 4.33 4.00° 2.50" 217
16 % 7.17 7.00 8.17" 5.67 483 417 3.83
20% 6.33 5.50 533" 3.83 2.33" 2.33" 2.83"

F-value 1.03 2.09 6.48 1.36 14.34 70 437

Total accept- 12% 7.67" 7.00" 7.83" 433" 3.67 217 2.00"
-ability 16 % 6.83" 7.33 8.50" 6.33" 5.00 467 3.50
20% 3.00° 3.00° 283 1.50° 167 1.50° 1.33

F-value 15.41 17.84 56.92 43.63 20.00 21.50 16.22
* Means not followed by the same letter in the same column differ significantly from one another (p{.05, a(b<{c)
* The higher scores indicate the higher acceptability.
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Fig. 6. Changes in content of reducing sugar
of Kimchi fermented with various sub-
materials.
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Table 7. Free amino
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acid contents of Kimchi

added various submaterials (mg%)

Amino acids Conu ol

Aspartic acid 422
Threonion 670
Serine o8
Glutamic acid ' 33. 49
Proline | 1038
Glycine 040
Alanine | 4 32
Valine -
Cystine 158
Methionine 302
Isoleucine 59
Leucine - osm
Tyrosine 543
Phenylalanrirne o8
Lysne 3473
Hisidne 334
Arginine Y 1.

TOtdl amino acid 246, 15

5) W57 A

@
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756 788’ 1
4618 1571 1920
0736 1661
550 509 1345
%652 2617 3454
121 10204 4516
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251 150 2363
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422 418 9913
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16497 12732 92530
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Table 8. Statistical analysis of taste evaluation score of Kimchi fermented with various submate-

rials

N Fermentation Time(Day)
Characteristics Groups 0 9 4 6 3 10 12
Crispness Control 8.83 7.67 7.83 7.83 7.50 6.83 6.83
Leek 8.83 8.33 7.83 7.83 7.49 7.17 6.83
Radish 8.83 3.32 7.83 8.00 7.67 7.17 6.83
Green onion 8.83 8.17 7.83 8.00 7.50 7.00 6.83
) ~ F-values 0.00 0.52 0.00 0.11 0.11 0.36 ~0.00
Carbonated  Control 6.00 3.50 5.67" 3.50° 4.33 2.50 217
mouthfeel Leek 7.33 517 7.83 6.50" 517 4.67 2.83
Radish 6.83 4.83 717 5.00" 4.50 3.00 2.50
Green onion 7.17 5.33 6.17" 6.00" 4.00 3.00 2.00
~ F-values 1.84 0.71 4.79 3.68 0.41 1.96 0.65
Sweet taste Control 6.83 6.17 6.00" 5.17 4.50 4.00 4.33
Leek 8.17 6.17 7.67" 6.83 5.67 5.50 4.67
Radish 7.67 6.67 7.33" 7.17 6.33 5.00 4.50
Green onion 8.00 6.33 5.83" 6.67 517 4.50 4.50
) ~ F-values 1.28 0.19 4.39 1.75 1.27 2.38 0.03
Sour taste Control 3.17 2.83 6.33" 5.83" 4.50 2.67 2.17
Leek 6.67" 4.83 8.17" 8.00" 5.33 3.83 3.17
Radish 5.00" 5.00 7.67" 7.50" 4.67 3.17 2.67
Green onion 6.33" 5.17 767" 5.67° 4.17 3.00 1.83
o F-values 6.12 1.21 8.40 3.97 0.43 0.64 1.87
Salty taste  Control 5.83 4.83 5.83 6.00 5.33" 4.83 5.83
Leek 8.17" 6.33 7.50 7.33 6.67" 5.33 5.67
Radish 7.67" 6.00 6.50 6.50 6.33" 5.67 5.50
Green onion 7.67" 6.00 6.00 7.17 6.00™ 5.67 5.49
_ F-values 4.81 1.72 2.12 2.90 3.24 111 0.23
Flavor Control 4.50° 3.83 6.00 4.33" 3.83 2.83 2.33
Leek 8.50 5.83 7.33 6.67" 5.33 4.67 3.17
Radish 7.00™ 5.83 6.50 4.83" 4.83 2.83 2.33
Green onion 6.17" 5.50 5.33 6.50™ 4.33 3.17 2.50
N _ F-values 5.40 2.39 185 4.25 0.88 2.31 0.40
Off flavor Control 4.50" 4.00" 6.33" 3.67 4.00 2.17 2.00
Leek 8.50° 6.33" 7.50" 6.33° 5.33 3.83 2.67
Radish 7.33™ 6.17" 7.33" 517" 4.50 2.67 2.33
Green onion 6.50" 567" 5.50" 6.17" 4.17 2.50 2.32
, F-values 7.13 3.84 4.07 425 071 1.94 028
Total accept- Control 4.83" 317 5.83° 317 3.83 1.67* 2.00
ability Leek 8.50¢ 5.67" 7.83" 7.00° 5.50 3.67 2.50
Radish YAV 5.50" 7.50" 517 4.67 2.50" 2.33
Green onion 6.67" 517" 5.50" 6.50" 4.00 2.17 2.00
F-values 7.58 2.57 4.74 7.79 0.89 4.13 0.30

* Means not followed by the same letter in the same column differ significantly from one another (p<.05, alb{c)
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