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Abstract

Effect of salt(NaCl) concentration on Tongchimi(pony tailed Chinese radish kimchi) fermentation
was investigated by measuring physicochemical, microbiological and organoleptic properties during
fermentation up to 85 days. The diced Chinese radishes(Raphanus sativus L.) with other ingredients
were fermented at 4C under the conditions of different salt concentration(1.5%~6.3%). During Tong-
chimi fermentaiton, pH was slowly lowered, total acid content was increased, and the salt concentration
of Tongchimi liquid was slowly decreased but that of diced Chinese radish increased. The equilibrium
of salt concentration between them was reached during fermentation of 15~22 days. Vitamin C and
reducing sugar contents increased up to 15~22 days and slowly decreased thereafter in Tongchimi
liquid, but decreased in diced radish. The turbidity of all Tongchimi samples was initially increased
with the progress of fermentation up to 22 days and slowly decreased thereafter. The numbers of
lactic acid bacteria increased up to 15~22 days together with the total cell numbers and decreased
thereafter. Sensory evaluation on Tongchimi samples with different salt concentrations showed signifi-
cant difference in the samples compared with that of 3% salt concentration.
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Fig. 1. Changes of pH in the liquid(A) and diced Chi-
nese radish(B) during fermentation of Tongchimi with
different salt concentration at 4°C
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Fig. 2. Changes of total acid contents in the liquid(A)
and diced Chinese radish(B) during fermentation of To-
ngchimi with different salt concentration at 4°C
Salt (NaCl) concentration: (—0; 15%, 0—[; 3.0%,
B 45%, AA; 63%
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Fig. 3. Changes of salinity in the liquid(A) and diced
Chinese radish(B) during fermentation of Tongchimi
with different salt concentration at 4°C

Salt (NaCl) concentration: (1—{J; 1.5%, J—[1; 3.0%,
N0 45%, o a; 63%
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Fig. 4. Changes of reducing sugar in the liquid(A) and
diced Chinese radish(B) during fermentation of Tong-
chimi with different salt concentration at 4°C
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Fig. 5. Changes of total vitamin C in the liquid(A) and
diced Chinese radish(B) during fermentation of Tong-
chimi with different salt concentration at 4°C
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Fig. 6. Changes of turbidity in the liquid during fermen-
tation of Tongchimi with different salt concentration at
4°C
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Fig. 7. Changes of total cell number(A) and lactic acid
bacteria cell number(B) in the liquid during fermenta-
tion of Tongchimi with different salt concentration at
4°C
Salt (NaCl) concentration: UJ—(J; 1.5%, O—0; 3.0%,
NN 45%, A A; 63%
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Table 1. Scores! of sensory evaluation of Tongchimi
with different salt content during the fermentation at
4°C

Samples  Salt Concentration
Charact- _— —— F-Value
Days eristics 1.5% 3.0% 4.5% 6.3%
Turbidity 3.57¢ 362" 308 369 0.86
Sourness 3.04" 354" 2.85" 2.19" 4.56%*
Saity taste 3.62¢ 277" 1.38° 1.00° 40.33***
19 Carbonated taste 2.69* 2.76" 2.00" 1.62" 10.09%**
Aroma 275 3.00¢ 3.00¢ 242* 148
Texture 331" 373 346* 331" 048
Overall 346° 3.08' 196" 1.14° 2647***
acceptability
Turbidity 3467 408 350" 3.77° 119
Sourness 2,50 350" 315" 2,19°  4.89%*
Saity taste 257 319 208™ 1.31° 8.91%**

22 Carbonated taste 227 296* 2.92° 2.00° 3.29*

Aroma 3.00¢ 338 335 2.77* 117
Texture 3.15* 3£ 373 346° 149
Overall 277" 342+ 246" 138 12.70%**
acceptability
Turbidity 3.00" 3.50" 3.62 385‘ 1.86
Sourness 3.23" 346° 346° 246" 3.19*
Saity taste 323" 354 231" 131° 14.00%**
29 Carbonated taste 2.81% 331" 3.08" 246" 253
Aroma 3.04% 312" 354" 323 (.87
Texture 3.73" 338 3.85'" 331" 123
Overall 300 3500 273" 1.69° 11.30%**
acceptability
Turbidity 335 3.69° 346" 4.04" 1.14
Sourness 319 354 342 231" 4.76%*
Salty taste 2.85" 2.81° 208" 131° 841%*+*
36 Carbonated taste 2.58° 3.54" 3.58' 238" 543**
Aroma 3.04° 338 319" 296" 0.80
Texture 3.12¢ 362" 3.85" 388 2.01
Overall 3.12"% 346" 254" 1465 13.37***
acceptability
Turbidity 3.62' 3.92¢ 362" 377 0.24
Sourness 3424 3.62¢ 327" 238  4.26%
Salty taste 2.85" 3.00¢ 223" 146" 6.50***
44 Carbonated taste 2.65° 2.85' 292" 235" 0.99
Aroma 338" 338 3.15" 2,73 1.19
Texture 3.00° 3.92* 385 350" 2.68*
Overall 3.22° 335" 2.69° 188> 845+
acceptability
Turbidity 3.38° 3.88® 431" 381" 291*
Sourness 3500 296" 2.62° 238" 427
Salty taste 319 3.08' 2.23° 135 13.64**
50 Carbonated taste 2.69* 3.15° 258" 2.00° 3.57*
Aroma 3.81" 3.42* 396" 323> 214
Texture 2.69% 377° 365" 3.54¢ 4.83**
Overall 3.13% 335" 252 1.85° 9.16***
acceptability

A 27 4

4l 1 % (1995)

Table 1. (Continued)

Samples  Salt Concentration

Charact- F-Value
[)d\s eristics 1.5% 3.0% 4 5‘/{ 6. 3‘/(

I urbldlty 3.15* 3.73" '3 81 *3.54° 0‘75

Sourness 2.84* 331" 335" 2.62° 1.84

Salty taste 2814 338" 258 169" 6.10**
60 Carbonated taste 269" 3.12° 317" 238 221

Aroma 3.00" 367" 3.86" 329 117

Texture 246" 358" 3.72" 392" 831

Overall 2.62" 342" 275" 1.73® 5.86**

dueptdblllt\
Turbidity 2. 50" 4 04 3.85" 3.69" 10.12***
Sourness 3.23" 3.77* 342 254* 3.70*

Salty taste 292" 2924 215" 1.38 11.06***
71 Carbonated taste 231" 3.31° 296" 223" 3.24*

Aroma 296" 3.58' 3.27* 354 145
Texture 223" 354" 354" 350" 879***
Overall 292" 3.79* 283" 162 13.06™**
d(ceptablllt\
Turbidity 288“ 369" 4.00" 377"  3.45*
Sourness 277" 381" 331" 277" 4.02*
Salty taste 285" 331" 231" 146" 854%**
85 Carbonated taste 2.69" 3.88" 323" 227  7.43**
Aroma 273" 3.85" 323 323" 3.24*
Texture 231" 3774 3.81" 3.65" 7.36%**
Overall 262" 3.85" 296" 185 11.80***
acceptability

*p<0.05, *p<0.01, **p<0.001
"means with same letters in a raw are not significantly
different
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