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Abstract

The objective of this study was to investigate the effectiveness of preservatives for extending storage
life and maintaining the quality of minimally processed Chinese cabbage. Cut Chinese cabbage was treated

with either 1% CaCl,,

1% NaCl, 3% sucrose, 1% Ca-lactate, 1% vitamin C, 0.05% chitosan+ 1% vitamin

C, 0.1% Sporix+ 1% vitamin C or hot water (60°C) and then packed with polyethylene film (60 um) and
stored at either 20°C or 4°C. To evaluate biochemical changes and quality of minimally processed Chinese
cabbage, the samples were tested to determine the amount of vitamin C, titratable acidity, organic acid
and fiber contents. Changes in color were also examined. The quality of kimchi prepared from minimally
processed cabbage was affected by the treatments. Results indicate that the minimally processed Chinese
cabbage treated with either 1% CaCl; at 20°C and 4°C or 1% NaCl at 20°C minimized biochemical changes
in plant tissue and those treatments were most effective in maintaining product quality. The cabbage
treated with 1% vitamin C or 1% NaCl at 4°C resulted in kimchi with improved color, texture, flavor

and the best overall acceptability,

as determined by a sensory test.
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Achul 29 vl C ek Hydrazine ¥ 4% (26-
dichlorophenol indophenol method)2 2 &7 8} o=,
S7)4be ole] 7] ERA B EAE A2 g i FAE 0 g
2 A #a} homogenizer(IKA, Germany) & vt3], &
3k & 255-7F 8000 rpm2- & YA ¥8](Beckman, JA-14
rotor, USA)AI#A B5 9 dA=e AT s SF/T
100 mL7bA] %88t F&3 A8d& of 42 (What-
man No. 2)2 o #g $ 71 $F4-% membrane filter
(Milipore 0.45 pm) & of 7}8}e] Sep-pak Cis catridge(Wa-
ters Inc.)2 A # 8} ion chromatography (Dionex-500,
USA) & EAslgch(Table 1).
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Table 1. Working conditions of lon chromatography for
analysis of free organic acids in minimalily proc-
essed Chinese cabbage treated with various pre—
servative treatments

Detector: Electro conductivity detecter (ECD)

Column: ICE-AS 6 (9%X250 mm)

Suppressor: Anion-ICE Micro Membrane suppressor
Mobhile phase: 0.4 mM heptafluorobutylic acid

Postcolumn reagents: 5 mN tetrabutylammonium hydroxide
Flow rate: 0.8 mL/min

Reagent rate: 5 mL/min
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Table 2. Storage life (days) of minimally processed Chinese

cabbage treated with various preservatives

Storage femperature

Treatment 70"L °C

Control 262030" 40+003
1% CaClz 507010 767006
196 NaCl 4.0+0.00 76x0.06
3% Sucrose 3.0F0.10 661046
1% Ca-lactate 231003 7.070.00
1% Vitamin C 261006 561006
0.03% Chitosan~+1% Vitamin €  33t043 56+0.07
0.1% Sporix +1% Vitamin C 32%010 5630.06
Hot water (60°C) 207000 6.3%+043

VEach value is the mean®S.D of 3 replicates.
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Table 3. Changes in color of minimally processed Chinese cabbage treated with vartious preservatives during storage

at 20°C and 4°C

B Color o -
Treatment L S L
- Stemn Leaf Stem Leaf Stem Leaf
Initial 78.69 47.24 -3.31 -14.86 770 2527
20°C
Control 58.10 36.20 -3.30 - 464 27.83 9.98
1% CaCly 66.03 39.40 -4.91 -14.59 25.10 28.23
1% NaCl 68.69 31.23 -3.31 -10.09 9.90 14.49
3% Sucrose 59.68 27.90 -3.34 8.03 36.24 1095
1% Ca-lactate 66.03 2444 -4.89 - 6.30 36.12 8.06
1% Vitamin C A7.84 23.46 -1.53 - 588 26.51 6.68
0.05% Chitosan-+1% Vitamin C 66.72 3762 -8.88 -15.32 2863 78.85
0.1% Sporix + 1% Vitamin C 61.26 3893 -1.22 - 2.98 3491 11.72
Hot water (60°C) 57.43 38.22 -3.20 364 2871 10.77
4C
Control 74.48 40.12 -2.75 ~14.29 8.12 24.87
1% CaCl 7847 40.14 -2.86 -13.17 775 20.24
1% NaCl 77.79 44.30 -281 -17.38 7.70 29.08
3% Sucrose 72.34 4153 -4.11 -14.76 10.90 22.07
1% Ca-lactate 75.32 44.86 -3.11 -14.80 9.19 24.78
1% Vitamin C 7795 42.21 -2.41 -15.42 3.4 23.53
0.05% Chitosan+1% Vitamin C 65.38 4071 -322 -13.94 12.42 2067
0.1% Sporix+1% Vitamin C 71.46 42.39 -2.74 -16.08 12.49 2728
Hot water (60°C) 71.42 43.33 -4.66 -17.22 10.16 27.99

1'L value: 0 black, 100 white
a value: +red, - green
¥4 ralue: + vellow, - blue
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Table 4. Changes in titratable acidity, fiber contents and vitamin C of minimally processed Chinese cabbage treated
with various preservatives during storage for 3 days and 5 days at 20°C and 4°C, respectively

Titratable acidity (%)

Fiber content (%) Vitamin C (mg%)

Treatment

20°C 4°C 20°C e 20°C 1¢
Initial 1.20%0.03" 1.32+0.03 23.1
Control 0407004  050%0.02 0.79+0.10 1.00+0.09 1358 13.20
1% CaCly 0601009  0.80+0.06 1.03+0.03 1.21+0.04 12.62 14.23
1% NaCl 0401006  050+0.02 0.78+£0.05 1.21 £0.05 12.95 19.38
3% Sucrose 060008  0.75£0.04 1.10+0.09 1.13+0.11 12.30 18.08
1% Ca-lactate 0407003  050%0.03 0.94+0.03 1.16+0.17 11.98 20.13
19 Vitamin C 0.40+001  052*0.01 0.92+0.07 1.03£0.06 17.83 22.54
0.05% Chitosan+ 1% Vitamin C 0.40+002  050%0.01 1.07+0.12 1.09+0.10 16.24 20.31
0.1% Sporix + 1% Vitamin C 030006  0.37007 0931004 1.09+0.06 1870 21.09
Hot water (60°C) 025+003 044002 0.70*0.11 1.00+0.10 9.41 15.84

YEach value is the mean*S.D of 3 replicates.
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Table 5. Changes in free organic acids of minimally processed of Chinese cabbage treated with various preservatives

during storage at 20°C and 4°C (unit: ppm)
Treatment Tart_aric Citp'c Ma_lic Laqtic Acgtic bucquc
acid acid acid acid acid acid
Initial ND" 413 556 33 280 42
20°C
Control 78.0 358 169 194 2,468 179
1% CaCl- 38.0 184 109 87 3,581 44
1% NaCl 68.4 739 138 53 23,049 454
3% Sucrose ND 172 93 150 9,871 160
1% Ca-lactate ND 315 62 48 11,250 780
1% Vitamin C 126.2 197 37 112 29,750 348
0.05% Chitosan+1% Vitamin C 140.0 340 62 39 5,785 392
0.1% Sporix+1% Vitamin C ND 219 14 126 6,450 108
Hot water (60°C) ND 52 11 29 7,844 149
4°C
Control ND 1,679 1,176 63 280 154
1% CaCl» ND 1,718 541 88 320 453
1% NaCl 94.6 472 168 68 5,319 316
3% Sucrose 78.0 1,315 622 145 152 373
1% Ca-lactate ND 2,160 556 165 337 367
1% Vitamin C 30.1 233 144 2,475 2,250 169
0.05% Chitosan+1% Vitamin C ND 646 631 795 192 36
0.19% Sporix+1% Vitamin C 102.0 676 359 131 839 367
Hot water (60°C) ND 316 280 115 198 135

UND : Not detected.
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Table 6. Sensory evaluation of kimchi made from minimally processed Chinese cabbage treated with various preservatives

and stored for 3 days and 5 days at 20°C and 4°C, respectively i
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Treatment Color Texture Flavor a(‘cco)sgggﬁity Sensory quality
20°C
Control 528 6.80 3.70 397 4.94
1% CaCl 5.90 6.00 4.47 3.79 5.04
1% NaCl 561 6.20 5.01 470 538
3% Sucrose 6.30 5.90 4.80 4.46 537
195 Ca-lactate 5.80 5.50 3.02 4.10 461
1% Vitamin C 4.23 5.20 5.14 370 463
0.19% Sporix+1% Vitamin C 5.14 3.42 4.60 3.90 4.83
Hot water (60°C) 434 493 330 3.40 4.00
4°C
Control 470 6.01 573 564 5.52
1% CaCls 5.18 598 471 492 5.35
1% NaCl 5.40 6.21 593 5.68 5.81
3% Sucrose 2.99 5.62 391 4.60 4,28
1% Ca-lactate 4.39 5.50 462 5.80 4.89
1% Vitamin C 6.43 7.00 6.33 6.35 6.58
0.19% Sporix+1% Vitamin C 574 591 4.96 5.19 5.45
Hot water (60°C) 5.53 554 329 3.89 451
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