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Abstract

This study was undertaken to enhance the shelf-life of kimchi by heat treatment at 40~80°C
for Chinese cabbage during salting. Kimchi was analyzed to determine pH, titratable acidity and sen-
sory evaluation, number of microbe and lactic acid bacteria, content of organic acid and texture. The
kimchi(HT 40-kimchi) soaked with Chinese cabbage by heat treatment at 40°C was enhanced the shelf-
life more than that of control kimchi when evaluated by pH, titratable acidity, sour taste and overall
taste. HT 40-kimchi was higher in hardness and the lowest in brittleness and gumminess and also,
the content of lactic acid, number of total microbe and lactic acid bacteria were the lower than those
of control kimchi. Considering all results obtained throughout these experiments, it can be concluded
that the kimchi soaked with Chinese cabbage salted in heated 10% salt solution at 40°C improved

the quality and shelf-life of kimchi.
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Fig. 1. Changes in temperature of Chinese cabbage
during salting.
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Fig. 2. Changes in pH of kimchi soaked with heat-treated
Chinese cabbage during fermentation at 10°C.
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Fig. 3. Changes in titratable acidity of kimchi soaked

with heat treated Chinese cabbage during fer-
mentation at 10°C.
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Table 1. Changes in sensory quality of kimchi soaked with heat treated Chinese cabbage during fermentation

at 10°C
Attributes  Heat treatment(°C) Fermentation period(days)
0 5 10 15 20

Sour taste 12 LOOE0.00C  117+024™  230%0.30°5¢  353+037"¢  4.03+053
40 1.00+0.00°  1.00+0.00% 1.95£055® 3.25+041°"  335+0.71°*
50 1174024 1501041 3.20£0.70°° 3501045 4141052
60 1.00£0.00° 1171024  350+0.41% 3.70+0.50" 404+040*
70 1.00+0.00°  1.17£024*  350+0.00™ 400+050°* 409+052%4
80 LOOF0.00 1174024 3171024  355+025°*F  398+0.68™

Crispness 12 405+046™ 4002071 3.13+£0.74®  300+050"F  2.132044™C
40 435+021* 400082 350£0.00%  325+025% 3.15+0.15%®
50 430+032% 38310248  3.15+056™ 3.00+0.25™ 25410280
60 425+ 0564  3.83+047"F  313+0.89"™ 2.75£050°%¢ 2171044
70 3601039  3.40+041" 3.0310.82%48  263+0.82"8 1.97+0.77°5¢
80 3831047 3751056 3.00£0.00°® 2.75+0.75™ 1.8940.72°%¢

Overall taste 12 162£045°  200%035  340+000° 4041037 3500508
40 202+053¢ 2131042 3.25+0.25" 350+£041"°  4.45+045™
50 1924035  213+0.74° 2.50£0.00° 2830474 250+0.50%
60 1755043  150+000°C  250+041* 2751025  240+083F
70 138+042¢  1.33+0.24° 250%0.00°* 25010504 2.19+043"
80 1.00£0.00" 1671047 250+050" 234073 2.34+0.50°%

Mean=*S.E. of three experiments for each treatment
Scores: 1, very weak or poor, 2; weak, 3; proper, 4 strong, 5; very strong or good

a~d)

Different superscripts within a column indicate significant differences(p<0.05)

A~DIpjifferent superscripts within a raw indicate significant differences(p<0.05)
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Fig. 4. Changes in total. microbial counts of kimchi
soaked with heat treated Chinese cabbage during
fermentation at 10°C.
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Fig. 5. Changes in number of lactic acid bacteria of

kimchi soaked with heat treated Chinese cabbage
during fermentation at 10°C.
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Table 2. Changes in organic acid contents of kimchi soaked with heat treated Chinese cabbage during fermentation

at 10°C (mg%)

Salting Temp.(°C) Fermentation days Malic acid Citric acid Lactic acid(L) Acetic acid(A) L/A
12 0 80.68 22.28 259 - -

5 65.34 13.79 2.69 1.64 1.7

10 41.48 15.00 62.19 6.50 96

15 1051 594 226.72 16.76 135

20 - 0.64 311.72 17.43 179

40 0 82.47 21.34 2.28 1.69 14

’ 5 79.49 17.29 2.82 1.78 16

10 37.78 13.41 59.70 6.68 89

15 8.01 5.39 185.08 12.35 149

20 511 1.40 247.48 2013 12.3

50 0 79.83 18.00 2.28 1.76 1.3

5 59.94 16.30 3.16 1.88 1.7

10 36.65 11.38 60.45 7.10 85

15 14.49 6.49 192.76 12.69 15.2

20 8.81 471 257.84 22.16 11.6
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Table 3. Changes in sensory quality of kimchi soaked with heat treated Chinese cabbage during fermentation

at 10°C
Attributes Heat treatment Fermentation days
°C) 0 10 15 20
Hardness 12 133£037°  186+005"* 137001  1.322020® 1.27+0.33"°
(x10"dyne/cm’) 40 1361018  193+002%  164%005%° 1754019  164+030°
50 1.14£043°%8 1954007  117+031™% 1024031  037+008°
Adhesiveness 12 2351062°%  216+025  184+0.11"%° 150£042°  205+050™
(X 10*dyne/cm) 40 2.44+032°%  236+022*%  206£052**"  157+001%°¢  192+0.03°
50 363+025 13240128  164+049®  1.47+076™8C  178+0.278
Cohesiveness 12 16210674  17.0+029** 680+0.25™"  408+0.18"  361%0.05"
(%107 40 4981008 502+004" 458+t0.11°°  492+005°%  4.95+0.18""B
50 777016 895062  7.77£0.14**® 594+0.45" 590+0.03
Brittleness 12 507165  500+053"  465+020" -265+002% -402+0.13%
(x10%dyne/cm? 40 478+020°*  485+132*%  465+0.04" -119T053°  -211+090™
50 3271004 118%020"™ -1.09+02™ -213%£032"° -633+0907
Gumminess 12 301£0.14°  321£142°%  353+£072"°  357+017°%" 385+0.28"
(% 10%dyne/cm? 40 3031004  308t007°* 314+076™  317+034°*  357+033>
50 357£1.02°¢ 386080 4.05+0.07°  453+074%° 6.52+0.26%

Mean=S. E. of three experiments for each treatment

#~dDifferent superscripts within a column indicate significant differences(p<0.05)
A~DDifferent superscripts within a raw indicate significant differences(p<0.05)
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