KOREAN J. SOC. FOOD SCI,
Vol. 13, No. 5, December, 1997

YZIx|2] S40il 0|xl=

= 3

235k Hef

AL - A9 ES
TN AR, AFASL A F TS

Effect of Temperature and NaCl Concentration on the
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Abstract

The characteristics of an watery type Kimchi prepared without the addition of red pepper, were investigated
focused on the effect of salt concentration and fermentation temperatures. The Chinese cabbage was brined in
various NaCl solution to obtain the final salt concentration range of 0.5~3.0% of the brined cabbage. Fer-
mentation of Baik Kimchi was carried out at 10, 20, 30°C with addition of equal weight of water to brined
cabbage. The result showed that the fermentation was generally increased as the NaCl concentration decreased
for all temperatures based on the data of pH and total acidity. The higher temperature resulted in an increase
in fermentation rate in terms of pH and total acidity. The organoleptic flavor properties of fresh sourness and
acidity were significantly affected by NaCl concentration and fermentation temperatures. The Baik Kimchi pre-
pared with 1.0% NaCl and fermentation at 30°C was found to be most acceptable.

Key words: Baik Kimchi, salt concentration, fermentation temperatures, organoleptic properties.
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Fig. 1. Changes in pH and total acidity of Baik Kimchi
liquid during fermentation at 10°C (— pH,
acidity).

-570-



W79 EAe vAe Lk ¥ ATdEre] 9% 3

8 0.8
" 0.8%NacCl
“*~ 1.0%NacCl
4 " 1.5%NacCi
[ 0.6
™ 3.0%NacCl
*
=
=]
x 4 10.4 ‘@
o <
. g
- o
.'lx‘. “‘ﬂ .__
-t s
T *
2r oxa ,‘* J0.2
E
- -~
o2t o«
, B =
o IS EERRel | 1 o
(o] 15 30 45 60 75

Fermentation Time {hrs)
Fig. 2. Changes in pH and total acidity of Baik Kimchi

liquid during fermentation at 20°C (— pH, -
acidity).
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Fig. 3. Changes in pH and total acidity of Baik Kimchi
liquid during fermentation at 30°C (— pH, ------
acidity).
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Fig. 4. Changes in salt concentration of Baik Kimchi liquid during fermentation at 10, 20 and 30°C.

Table 1. Average scores of sensory evaluation of Baik Kimchi during fermentation at 10°C

salt concentration (%)

sensory . 3
pH attributes 05 1.0 15 3.0 Frvalue
odor  fresh sourness 5.8 3.3 3.8 4.3* 5.32%*
acidity 43 2.5° 2.8 3.2% 2.09
fresh cabbage 4.0 4.2 3.8 3.3 0.42
moldy 1.3 1.5 1.3 1.3 0.11
4.0+£0.05 taste fresh sourness 4.5° 4.0° 3.5° 3.2° 0.79
acidity 3.7 3.8 33 2.0° 1.16
fresh cabbage 3.2° 3.7 4.3 3.7 1.02
moldy 1.5° 1.5 1.5 1.2 045
fresh sourness 5.5 4.8 48 3.0° 3.37%
dor  2cidity 6.5° 4.5° 3.8° 3.3 4.92%*
0 fresh cabbage 1.7 23% 23% 3T 3.09*
moldy 2.00 1.3 1.5 1.5 097
3.8+005 fresh sourness 5.5° 5.5° 48" 37 2.18
taste | 2cidity 5T 4.3 5.3* 3.7 2.45
fresh cabbage 22° 2.5* 23 38 2.63
moldy 1.8 1.5 17 15 0.23
fresh sourness 6.0° 5.0* 4.9* 3.7 4.86%*
odor  2cidity 6.4 5.9° 54 . 34 10.99**
fresh cabbage 1.6° 23" 1.9 3.6° 3.48*
moldy 3.0* 3.1 2.3% 1.6 232
361005 fresh sourness 57 s 510 4T 113
st acidity 7.1 67 10 54 3.21%
®  fresh cabbage 2.1° 16 2.1° 27 0.94
moldy 3.1° 26 2.7 2.1 0.56
** Mean scores within row by the same letter are not significantly different at P>0.05
* P<0.05
** P<0.01.
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Table 2. Average scores of sensory evaluation of Baik Kimchi during fermentation at 20°C

salt concentration (%)

sensory F-value
pHt attributes 05 1.0 15 - 3.0 v
odor  fresh sourness 6.0° 4.8 5.3 3.2% 4.08%*
acidity 6.3" 4.0 43" 3.2 7.34**
fresh cabbage 3.2 53% 5.0% 57 238
moldy 2.8° 1.7° 2.0° 1.7 0.88
424003 taste  fresh Soumness 48" 48" 58 5.0° 0.47
acidity 4.5° 4.5° 5.0 4.7 0.09
fresh cabbage 5.0 5.5° 4.7 5.5° 0.28
moldy 2.2° 1.7° 2.0° 2.2° 0.19
fresh sourness 6.5 5.8° 6.0° 4.5° ’ 1.51
odor acidity 52 5.3 5.3 3.8 1.50
. fresh cabbage 33" 4.0° 4.0 5.3" 1.07
moldy 3.3 2.3 2.5 . 2.3 0.35
401005 fresh sourness 5.7 5.8 6.0° 48 0.41
taste acidity 5.5° 5.7 5.2 4.7 0.63
fresh cabbage 3.8 3.7 3.7 5.0° 047
moldy 2.7 3.0° 2.5° 2.8 0.08
fresh sourness 6.1 5.9° 3.9 4.6® 3.04
odoy | cidity 6.0° 46" 30 30 5.49**
fresh cabbage 3.1° 4.0 4.1° 4.6 0.72
moldy 2.7 2.6 2.3 1.9 0.38
3.8+0.03 fresh sourness 5.9° 5.3° 49 49 0.36
taste acidity 57 5.4 44" 3.9 1.62
fresh cabbage 3.0 3.3 3.9 4.0° 0.40
moldy o 29 - 2.9° 2.4 2.4° 0.14
fresh soumess 7.6 6.4* 53" 3.3° 15.46%*
odor | 2Cidity - 6.7 5.7 40° 3.9 4.36%*
fresh cabbage 2.6° 3.0° 3.6 3.9 0.71
moldy 3.7 3.1° 23" 3.0 0.68
3.6+001 fresh Sourness 5.9° 6.4 6.0° as 150
taste acidity 6.6" 6.1° 4.7 5.0 1.76
fresh cabbage 3.4 2.6° 34 3.0 0.35
moldy 2.7 3.1° 2.4 2.9* 0.19
*® Mean scores within row by the same letter are not significantly different at P>0.05
* P<0.05
** P<0.01.
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Table 3. Average scores of sensory evaluation of Baik Kimchi during fermentation at 30°C

salt concentration (%)

sensory
pH . F-value
attributes 0.5 1.0 15 3.0
odor  fresh sourness 5.5° 4.5* 43" 55 3.52*
acidity 4.8° 4.6° 3.8" 4.0° 1.34
fresh cabbage 3.8 2.5% 3.8 3.0° 1.18
moldy 1.6 2.3* 1.9° 1.9 032
40£0.05 taste  fresh sourness 41" 5.4 3.6° 5.0° 3.91*
acidity 4.1 5.0° 3.6° 49 1.39
fresh cabbage 46 3.1° 49 3.6° 3.36*
moldy 2.0° 2.8 2.0 2.1° 0.68
fresh sourness 59 59° 51° 57 0.69
odor | 2cidity 6.6 47 4.0° 44 10.36**
fresh cabbage 1.9 2.6 2.6 2.4° 0.57
moldy 3.9 19 1.6° 19 4.65**
3.840.03 fresh sourness 54° 53 4.4 5.1° 0.83
taste acidity 6.6 54° 4.0° 54° 9.73%*
fresh cabbage 23 2.7 39 2.0° 3.14*
moldy 2.4 1.7 1.7 24" 0.47
fresh sourness 5.1° 53 4.1° 4.6" 1.21
odor acidity 7.0° 5.3 43 5.0° 4.775%*
fresh cabbage 1.6 2.3 2.3 2.1* 1.45
moldy 3.6 1.9° L7 2.3* 2.09
3.6+0.03 fresh sourness 5.0° 5.0 44 5.0° 0.44
taste acidity 73" 5.1% 4.1° 5.7 6.82%*
fresh cabbage 1.3 2.7 3 2.0% . 4.04*>
moldy 33 17 1.6° 2.6* 2.96
** Mean scores within row Dy the same letter are not significantly different at P>0.05
* P<0.05 ’
<0.
+* P<0.01.
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Table 4. Preference result of ranking test Baik Kimchi
liquid prepared at different salt concentration

Temp - salt concentration (%)

O P 05 1.0 15 3.0

404005 22* 1.7 2.2* 40
10 38%005 22° 1.8% 2.0" 4.0°
3.6+005 2.7° 1.3° 2.3% 3.7
424003 20° 2.8% 1.7 3.5°
40+005 .25* 2.3* 1.5° 3.7
3.84003 2.3 2.2 2.7 2.8
3.6+001 2.2 1.8 3.0* 3.0°
4.0+005 2.3* 1.0° 2.8 3.8
30 3.84003 22° 1.5° 2.8* 3.5

3.6+003 2.7° 1.2 3.0° 3.2°

*® The same letter within row are not significantly different
at P>0.05.
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Table 5. Average scores of sensory evaluation of Baik Kimchi (1.0% NaCl) during fermentation at 10°C, 20°C, 30°C

Temperation
sensory
pH attributes 10°C 20°C 30°C Frvalue
odor fresh sourness 4.8° 44" 5.8 2.85%
acidity 4.2° 38 4.9° 1.17
fresh cabbage 3.6 34 2.6 0.94
moldy 2.3 1.8 .9 1.28
4.0+£0.03 taste fresh sourness 4.8 5.1° 5.9 1.99
acidity 4.8 5.3 4.8 0.32
fresh cabbage 2.9 2.7 2.4 0.38
moldy ’ 3.1 2.4 2.1° 1.75
fresh sourness 3.8 53° 6.6 16.34**
odor acidity 51 4.7 5.4° 0.64
fresh cabbage 2.6 2.4° 2.2 0.15
moldy 4.1 25 2.3° 7.09%*
3.8+0.03 fresh sourness ad 5.9° 6.9 9.01%*
taste acidity 6.4° 6.0° 58° 1.08
fresh cabbage 2.2 2.1° 1.9 0.11
moldy 4.7 2.6° 2.4° 10.27**
fresh sourness 43 5.4% 6.1° ' 5.07**
odor acidity 5.8 5.6° 5.8 0.10
fresh cabbage 3.1° 2.3° 2.2 1.10
. moldy 48 34 2.8 438*+
3.6£0.03 fresh sourness 46" 5.8% 6.3° 3.11*
taste acidity 71 6.9° 5.8 3.76*
fresh cabbage 2.6 2.1° 2.1 0.42
moldy 4.6° 3.1° 2.7 5.63**
** Mean scores within row by the same letter are not significantly different at P>0.05
* P<0.05
** P<0.01.
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Table 6. Preference result of scormg test for Baik Kim-
chi lignid (1.0% NaCl) prepared at different tem-
perature

Temperation (°C)

pH
10 20 30
4.0+0.03 2.5° 2.0 1.3°
3.840.03 2.8 2.0° 1.2°
3.6+0.03 3.0 1.8 1.3%

¢ Mean scores within a row by the same letter are not sig-
nificantly different at P>0.05.
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Table 7. Change in Humter's color values of Baik Kim-
chi liquid (1.0% NaCl) during fermentation at 30°C

Hunter Fermentation time (hrs)

value ¢ 6 14 18 32 37 45

L 96.60 9328 £9.70 58.92 48.12 38.89 3230
a -0.04 -0.12 40.79 +0.83 +0.70 +0.57 +0.34
b +1.28 +4.22 1949 +0.82 +7.53 +6.14 +5.16
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