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Abstract

To study the shelf-life of cut cabbé.ge kimch, we examined the several quality characteristics of
cabbage kimchi under_ various storage temperatures and packirig materials, The pH of kimchi extracts
were decreased to 4.0 in the condition of storage at 8C during 6 days, at 4°C during 18days, 0°C
during 42 days. The increase patterns of the organic acid were reverse to the changes of pH under the
all conditions. The contents of reducing sugar were continuously decreased at 8°C, but increased
gradually at 0°C and 4°C storage conditions. The contents of vitamine C were decreased at the early
storage but increased to optimum ripening stage of pH 4.2-4.4 and after decreased continuously. The
total bacterial cell counts of cabbage kimchi were increased suddenly at the early storage and after
decreased gradually. And at the higher stbrage temperature, the more lactic acid bacteria were. On the
results of sensory evaluation of cabbage' kimchi at marketable shelf-life, sour taste and sour smell were
significant under all experimental conditions by Duncan’s multiple range test, On the above all results,
we conicluded that the marketable shelf-life of cut cabbage kimchi were 42 days, 19 days, 6 days at 0
C, 4°C, 8°C storage condition respectively.
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Table 1. Ingredients and ratio for preparation
of cabbage kimchi

Ingredients Ratio(%)
Salted chiness cabbage 77.00
Salt : 3.00
Raclish 6.86
Leek 1.90
Garlic 1.84
Ginger 0.40
Salted anchovies 4.50
Red powder pepper 450
Total 100.00
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Table 2. Experimental conditions of cabbage kimchi

Storage

Packing

assificati N . Nomenclature
Classification temperature( C) material
Whole 0 PET hottle PBO
PE film PBO
Cut 0 PET bottle NBO
) PE film NEO
Whole 4 PET bottle PB4
PE film PE4
Cut 4 PET bottle NB4
PE film NE4
Whole 8 PET hotde PBS
PE film PES
Cut 8 PET bottle NB&
PE film NES
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Table 3. The changes of pH in cabbage kimchi during storage days.
Experimental . storage  days
conditions 0 3 6 9 12 15 19 22 25 28 35 42
PBO 523 518 516 511 5.08 500 460 454 446 433 424 409
PEQ 523 517 518 510 484 477 458 431 423 421 411 4.08
NBO 526 524 522 511 503 468 444 430 428 426 415 407
NEO 526 525 517 505 463 460 432 426 420 419 416 4.06
PB4 523 520 495 435 425 418 404 — — — - -
PE4 5.2% 521 514 454 426 416 390 — - - - -
NB4 526 523 502 427 419 411 395 — - - - -
NE4 526 519 4.67 430 417 410 400 — — — - -
PBS 523 433 421 394 - -  — - — - _  _
PES 5.2% 435 425 393 - - - - - - — -
NB8 526 431 415 392 - - - - - - — -
NE8 526 426 413 391 - - - - — - - -
Table 4. The changes of Organic acid in cabbage kimchi during storage days. (%)
Experimental storage days
conditions o . 3 6 9 12 15 19 22 25 28 35 42
PBO " 023 '0_.53 033 033 037 040 051 054 060 064 074 082
PEO . 034 039 039 043 045 053 059 063 083 080 0981
NBO 022 025 030 030 035 044 057 061 065 08 091 095
NEO 032 03% 03% 040 045 060 065 071 089 094 096
PB4 020 023 035 055 067 074 084 — - - - -
PE4 026 056 056 066 075 080 — — — - -
NB4 022 028 062 062 072 077 08 — — — - -
NE4 030 059 059 069 079 08 — — - - -
PB8 020 064 104 1.04 - - - - — - - -
PES 074 105 105 - - - - - - - -
NB8 022 075 111 111 — - - - - - — -
NES 087 1.16 1.16 - - - - - - - -
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Table 5. The changes of Reducing sugar in cabbage kimchi during storage days. (mg%)

Experimental storage  days

conditions o 3 6 9 12 15 19 22 25 28 35 4
PBO 2417 2902 2727 2664 2460 3145 3202 3447 3038 307.2 3419 3955
PEO . 2830 2626 2587 247.2 3089 303.8 339.8 3206 3128 3253 389.8
NBO 2438 269.8 2787 2643 269.4 3243 3834 3289 3847 3419 3536 3889
NEO L2655 27360 2698 270.6 2587 3119 339.1 3245 3048 3619 373.4
PB4 2417 2821 3206 3015 3247 3345 3426 - - - - -
PE4 303.6 3238 3017 273.6 2747 2751 @~ = = = -
NB4 2438 2021 3240 3013 327.7 3303 3355 -~ - - - -
NE4 3328 3204 3079 2560 2604 2640 — @ — @ — = -
PBS 2417 2326 2143 2047 - -  — =~ — = = -
PES 2357 2174 192 - - - - - = = =
NBS 2438 2319 215 2136 - - -  — - = - -
NE8 2345 2226 2000 - - - — = = = =
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Table 6. The changes of Vitamine C in cabbage kimchi during storage days. (mg%)

Experimental storage  days

conditions 0 3 6 9 12 15 19 22 25 28 35 42
PBO 12.15 280 390 290 630 500 920 520 700 160 160 230
PEO 210 480 400 690 730 640 570 740 190 180 170
NBO 1598 360 7.0 1000 650 790 810 860 1010 240 210 260
NEO 510 720 930 7.60 9.00 1050 970 10.80 200 180 210
PB4 12.15 3.60 570 640 2.00 205 2.10 - - - - -
PE4 350 380 600 160 183 220 - - - - -
NB4 1598 380 440 730 1.80 194 240 — - - - -
NE4 400 450 890 220 230 240 — — - - -
PB8 1070 7.90 630 @ — - - - - - - -
PES 12.15 810 670 4.10 - - - - - - - -
NB8 11.80 990 650 - — - - - - - -

NE8 1215 920 840 7.80 - — - - - - - —
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Fig. 2. Changes of Lactic acid bacteria during
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Table 7. Sensory evaluation results# of cabbage kimchi stored for shelf-life

] . paranicters
Experimental
conditions Sour Hot Saly Sour . Hot . N N .
taste taste taste Taste smell Stink smel] ~ 1exturc Preference
PBO 4.6™ 3.4 4.4" 3.6" 5.2 4.2 3.2¢ 4.0~ 37"
PEO 6.4° 3.6 4.4 2.2 5.4 4.6 4.4 2.2° 2.0
NBO 4.8 48 4.0 4.4° 4.6 3.6 4.6™ 4.8 3.6"
NEO 6.2" 4.4 4.6"™ 3.6™ 4.8 3.6 5.0 3.8™ 2.8
PB4 4.9 4.1 4.6 3.4"™ 4.6 4.4 3.5 4.0 3.6™
PE4 5.0"" 3.9 3.6 3.6™ 3.8 3.6 3.8 3.8 3.8
NB4 5.3" 3.9 3.8 3.2 4.8 3.8 3.9* 3.4~ 3.8"
NE4 5.5 4.1 3.8 3.6 5.2 4.0 3.6™ 4.6 39"
PBS 4.8" 4.0 5.8° 3.8"™ 5.0 4.5 3.6™ 4.4™ 4.1°
PES 5.2 4.1 38" 4.2 4.9 4.0 4.2 4.6 4.3"
NB8 5.3" 4.1 5.2 4.2™ 4.0 3.6 4.0 4.4 3.9
NE8 5.4 4.2 3.4 4.6 5.2 3.4 3.8* 4.8 4.3°

= Means of n=5 based on 7 points score(1:very weak or poor, 4:proper, 7.very strong or good)
a9 Dyifferent superscripts within a row indicate significant difference (P < 0.05) by Duncan’s test
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