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Abstract

Addition of two different salt mixtures of sodium phosphates, Ca-EDTA, NaNO. and sodium citrate
were investigated for their effects on relative viscosity, textrue, sensory properties of kimchi and
solids contents of kimchi and kimchi liquid during fermentation at 4~35C. The salt mixtures were
added into half fermented kimchi with the concentration range of 0.001~0.01 M. The results showed
that higher values in viscosity of kimchi liquids were obtained for those fermented at low temperature
and with salts mixtures added. The hardness of Chinese cabbage was gernerally increased until pH 4.0
reached and then decreased thereafter for those fermented without salts mixture. However the salts
added kimchi showed no decrease and a slightly harder texture measured at the late stage of fermenta-
tion. Soluble solids concentration steadly decreased in kimchi liquids for those salts mixture added
while those without salts mixture were initially increased followed by slow decrease. Comparison
of sensory properties showed that the degree of changes was reduced when salt mixture was added.
Higher scores in fresh-sourness and acidic taste, hardness and chewiness in texture and lower moldy
odor were obtained when the data was compared for those kimchi having the pH range of 4.0~

of Kimchi

4.2.
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Table 1. Concentration of various salts used for salts
mixtures

Salts mixture pH

CA-A Na,HP0,(0.01 M), NaH,PO,(0.01M) 10.34
Na3P04(001 M)

CA-B Na,HPO,(0.01 M), Na;,P0,(0.01 M) 8.0

Ca-EDTA(0.001 M), NaNO,(0.001 M)
Sod. citrate(0.005 M)
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Fig. 1. Effect of combined additives on solids in kimchi
liquid during fermentation at 25°C
Composition of CA-A and CA-B refers to Table 1
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Table 2. Effect of combined additives on relative viscosity of kimchi during fermentation at various temperatures

Temperature  Treatment Fermentation days
(© 0 4 8 12 16 20
4 Cohtrol 1.132 1.188 1.211 1.242 1.237 1.249
CA-A 1.260 1.255 1.285 1.257
CAB 1.265 1.262 1.257 1.251
0 1 2 4 6 8
15 Control 1.132 1.178 1.181 1.193 1234 1.237
CA-A 1.244 1.227 1.249 1.275
CA-B 1.247 1.244 1.242 1.247
0 0.5 1 2 3 4
25 Control 1.132 1.168 1.171 1.186 1.191 1.193
CA-A 1.288 1.196 1219 1.221
CA-B 1.252 1.209 1.188 1.209
0 0.25 0.5 1.0 15 2
35 Control 1.122 1.174 1.177 1.179 1.220 1212
CA-A 1.215 1.215 1.235 1.266
CA-B 1.248 1.210 1.212 1.258
Composition of CA-A and CA-B refers to Table 1
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Table 3. Effect of combined additives on texture of kimchi during fermentation at various temperature

Temperature  Treatment Hardness(kg) at fermentation days
() 0 4 8 10 14 18
4 Control YS 1 14 1.8 2.2 2.3 2.3 1.8
YS 2 2.1 14
CA-BY YS 1 2.0 2.1 24 2.5
YS 2 1.9 1.9
0 1 2 4 6 8
15 Control YS 1 14 1.6 1.9 2.0 2.3 2.3
YS 2 2.1 2.3 1.7
CA-B YS 1 2.3 2.6 2.6 2.6
YS 2
0 05 1 2 4 5
25 Control YS'1 14 19 2.1 2.3 2.2 1.7
YS 2 2.1 19 19
CA-B YS1 2.2 24 2.5 2.6
YS 2
0 0.25 0.5 1.0 15 2.25
35 Control YS 1 14 19 2.3 2.0 1.8 16
YS 2 2.1 2.2
CA-B YS1 24 25 2.0 20
YS 2

DComposition of CA-B refers to Table 1

PYS 1 and YS 2 refer to two vield stress in time-force texture profile of Chinese cabbage
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Table 4. Effects of combined additives on taste, odor and texture of kimchi during fermentation at 35°C

Fermentation time(hours)

12 16 20 24 28 g [ value
Taste Fresh- Control 46 4.0 2.7 3.0 1.7 1.6 5.54*
cabbage CA-A 5.8 5.6 43 24 1.9 2.1 25.19**
CA-B 5.0 43 4.7 24 1.3 2.0 10.31**
Fresh- Control 3.1 33 46 4.3 4.9 54 4.36™*
sourness CA-A 3.0 34 43 51 4.6 4.6 2.95%*
CA-B 2.7 3.1 4.0 4.7 44 4.6 2.79**
Acidic Control 2.5 3.0 4.1 33 44 54 11.74**
CA-A 3.0 3.6 3.2 46 5.7 5.9 8.93**
CA-B 3.2 4.0 2.7 4.3 5.1 47 3.30*
Odor Fresh- Control 55 39 35 22 2.0 24 1.89
cabbage CA-A 6.2 57 48 3.2 38 4.8 1.86
CA-B 54 47 3.0 3.7 3.0 38 245
Fresh- Control 4.0 32 35 38 2.5 31 2.60
sourness CA-A 3.7 40 4.0 5.7 40 45 2.29
CA-B 33 34 4.8 46 4.0 4.2 167
Acidic Control 35 3.7 5.1 5.3 4.1 49 6.50**
CA-A 2.7 29 33 4.1 3.7 4.1 3.76*
CA-B 3.2 35 35 49 5.0 4.7 5.14*
Moldy Control 2.7 2.0 38 31 4.1 4.0 1.63
CA-A 2.0 2.1 2.1 2.1 2.1 2.1 0.67
CA-B 30 35 3.1 35 37 3.3 1.26
Texture Chewiness  Control 3.7 33 3.7 42 48 4.5 1.75
CA-A 40 5.2 3.7 4.0 45 4.3 1.20
CA-B 3.7 4.0 4.2 4.7 32 4.7 1.20
Softness Control 4.5 43 3.8 4.0 32 4.2 117
CA-A 30 2.8 4.8 4.3 33 5.2 1.83
CA-B 35 45 42 3.2 5.0 3.2 1.29

*significance at the 5% level
**significance at the 1% level
Composition of CA-A and CA-B refers to Table 1
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