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Abstract

The brined Korean cabbage (BKC) with various ingredients was stored at 5°C and 15°C for 13 days
to examine the changes in pH, total acidity, ascorbic acid, and chlorophylls. Decrease in pH and increase
in total acidity in the BKC stored at 15°C were greater than in the BKC stored at 5°C, indicating these
changes are closely related to the storage temperature. The effect of ingredients was various: garlic, red
pepper powder, and fermented anchovy juice accelerated the decrease in pH and increase in total acidity
; mustard powder and leaf mustard suppressed their changes and green onion and ginger had no effect.
At both temperatures, ascorbic acid was remained at high level in the BKC with leaf mustard, but it was
maintained at lowest level in the BKC with fermented anchovy juice. Degradation of chlorophylls was
slow in the BKC with leaf mustard, which maintained the high level of ascorbic acid during storage.
Meanwhile the degradation of chlorophylls was severely fast in the BKC with garlic, which maintained
moderately high level of ascorbic acid, resulting in greatly increase in the production of pheophytin and
pheophorbide. Degradation of chlorophylls or production of pheophytin and pheophorbide was consistent
with the production of acid. These results suggest that degradation of chlorophylls in BKC was positively
correlated with ascorbic acid content and the acid produced during storage.
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Table 1. Composition of ingredients for brined Korean
cabbage

No. Sample (% additives)

Brined Korean cabbage

Control + Green onion (2%)
Control + Garlic (2%)

Control -+ Ginger (2%)
Control + Mustard powder (0.2%)
Control + Leaf mustard (2%)
Control+Fermented anchovy juice (2%)
Control+Red pepper powder (2%)
Mixture
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Fig. 1. Changes in pH of brined Korean cabbages added
with various ingredients during storage at 5°C (A)
and 15°C (B).
—QO—: Control, —— : Green onion, —0— : Garlic, —%—:
Ginger, —— : Mustard powder, —M— : Leaf mustard,
—@— : Anchovy juice, —&— : Red pepper, —@— Mix-
ture
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Fig. 2. Changes in total acidity of brined Korean cabbages
added with various ingredients during storage at
5°C (A) and 15°C (B).
Symbols are referred in Fig. 1.
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Fig. 3. Changes in ascorbic acid content of brined Korean
cabbages added with various ingredients during
storage at 5°C (A) and 15°C (B).

Symbols are referred in Fig. 1.
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Table 2. Changes in chlorophylls and their derivatives content of brined Korean cabbage during storage at 5°C and

15°C (ng/g)
Incubation
Temp. Days Chl. a Chl. b Py. a Py. b Po. a Po. b
0 79.24 24.93 0 0 0 0
1 76.08 23.67 215 1.20 111 0.44
3 71.05 21.62 557 3.04 2.87 1.16
5°C 5 60.61 18.89 12.67 4.07 6.52 212
7 54.72 1827 16.68 444 8.58 2.34
10 51.89 17.07 18.60 516 9.57 276
13 47.54 16.56 21.56 5.70 11.09 294
0 79.24 24.93 0 0 0 0
1 70.20 21.31 6.15 282 3.16 0.80
3 52.32 17.32 18.31 593 5.92 1.68
15°C 5 39.62 16.00 26.95 9.94 10.37 3.75
10
13

Chl. a: Chlorophyll a, Chl. b: Chlorophyll b, Py. a: Pheophytin a, Py. b: Pheophytin b, Po. a: Pheophorbide a, Po. b:
Pheophorbide b

Table 3. Changes in chlorophylls and their derivatives content of brined Korean cabbage added w1th green onion during

storage at 5°C and 15°C (ng/g)
Incubation
Temp. Days Chl. a Chl. b Py. a Py. b Po. a 0. b
0 83.47 29.31 0 0 0 0
1 81.44 27.40 1.38 1.63 0.71 047
3 76.32 25.12 4.86 417 2.50 1.23
5C 5 66.78 22.48 11.35 5.44 5.84 157
7 62.20 2142 14.46 6.27 7.44 181
10 56.31 18.03 18.47 891 9.50 256
13 51.75 11.43 21.67 10.78 11.10 3.10
0 83.47 29.31 0 0 0 0
1 7351 25.88 6.77 275 1.82 1.20
3 53.31 22.56 1915 377 3.19 2.36
15°C 5 43.40 18.24 34.05 7.13 463 3.87
7 . . . . . .
10
13

Chl. a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.

Table 4. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with ginger during storage

at 5°C and 15°C (ug/g)
TemECUbanogays ChlL a Chl b Py. a Py. b Po. a Po. b
0 81.43 23.28 0 0 0 0
1 79.14 21.87 156 1.09 0.80 032
3 7378 20.19 5.20 2.40 2,68 1.08
5°C 5 65.39 17.06 1091 484 562 218
7 5865 14.89 15.49 653 798 2.94
10 54.25 12.89 26.57 8.09 952 364
13 46.97 7.41 34.29 10.79 11.12 5.89
0 81.43 23.28 0 0 0 0
1 7457 19.16 466 318 2.40 1.44
3 50.36 1257 19.76 832 10.17 375
15°C 5 42.34 1121 26.57 938 1368 422
7 30.99 10.66 34.29 9.80 17.65 491
10 . . . . . .
13

Chl a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.
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Table 5. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with garlic during storage

at 5°C and 15°C (ug/g)

Temg_m“bauogays Chl. a Chl. b Py. a Py. b Po. a Po. b
0 80.19 26.36 0 0 0 0

1 7591 95,63 291 058 150 0.32

3 67.69 23.93 851 274 438 1.08

5°C 5 55.62 21.60 16.71 3.80 8.60 218

7 51.36 20.14 19.61 496 10.09 294

10 47.89 19.08 21.97 5.80 11.31 364

13 40.10 12.38 727 951 14.04 555
0 80.19 %.36 0 0 0 0

1 68.76 2327 777 2.10 4.00 1.08

3 47.17 18.46 245 537 1156 277

15°C 5 32.08 1452 3271 8.05 16.84 414

7 15.08 1371 4427 1064 22.79 5.48

10 569 1053 50.66 12.95 26.08 6.67

13 1.05 9.18 54,50 15.42 28.05 793

Chl a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.

Table 6. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with mustard powder

during storage at 5°C and 15°C (ng/g)

Temg‘cuba“ogays Chl. a Chl. b Py. a Py. b Po. a Po. b
0 82.17 26.48 0 0 0 0

1 7958 95,55 176 063 091 0.33

3 74.49 2378 5.20 252 413 130

5°C 5 6764 2155 9.86 335 653 173

7 6359 20.38 1261 415 7.9 214

10 5715 2023 16.99 425 10.20 2.20

13 5177 1854 20,65 5.40 12.08 278
0 82.17 26.48 0 0 0 0

1 76.99 24,00 352 193 181 055

3 64.41 19.46 12,07 5.47 6.21 155

15°C 5 4519 17.96 9%.15 6.64 12.04 188

7 3497 16.10 32.10 8.09 1652 229

10 16.02 12.63 4499 10.79 93.15 305

13 831 1177 50.23 11.46 25.85 324

Chl. a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.

Table 7. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with leaf mustard during

storage at 5°C and 15°C (ng/g)
Tenfscubat‘°’£)ays Chl. a ChL b Py. a Py. b Po. a Po. b
0 8274 2758 0 0 0 0
1 81.31 26.75 097 0.64 050 062
3 76.80 2481 4,04 2.15 208 062
5°C 5 68.95 2438 9.38 247 483 072
7 6340 22,64 13.15 382 6.77 111
10 58.33 21.06 16.60 5.05 854 146
13 5433 19.14 19.32 6.54 9.94 1.89
0 8274 2658 0 0 0 0
1 75.91 9571 164 145 2.39 0.42
3 5823 22.26 1666 414 858 118
15°C 5 4964 1961 2250 6.20 1159 174
7 3491 18.41 252 713 16.74 201
10 19.08 1435 328 1071 22,28 3.03
13 . . . . . .

Chl. a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.
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Table 8. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with anchovy juice

during storage at 5°C and 15°C (ng/g)
Incubation ChL a ChL b Py. a Py. b Po. a Po. b
Temp. Days
0 83.78 27.52 0 0 0 0
1 80.72 26.76 2.08 0.52 1.07 0.27
3 75.48 2397 5.64 241 2.90 1.24
5°C 5 60.23 18.45 13.29 413 6.84 2.12
7 58.06 18.00 16.13 541 8.30 2.79
10 54.54 17.64 19.88 6.72 10.23 3.46
13 4775 16.93 24.50 7.20 12.96 3.82
0 83.78 2762 0 0 0 0
1 73.92 25.24 6.70 1.62 3.45 0.83
3 53.72 19.04 20.44 5.83 10.52 3.00
15°C 5 38.55 16.34 30.76 767 15.83 395
7 2417 10.81 4054 11.43 20.86 5.88
10 . . . . . .
13

Chl a, Chl b, Py. a, Py. b, Po. a, Po. b are same as Table 2.

Table 9. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with red pepper powder

during storage at 5°C and 15°C (ng/g)
Incubation Chl. a Chl. b Py. a Py. b Po. a Po. b
Temp. Days
0 83.37 2581 0 0 0 0
1 79.67 24.80 252 078 1.30 0.23
3 76.36 954 477 254 2.46 0.78
5°C 5 64.06 21.36 13.13 3.03 6.77 156
7 59.98 20.45 1590 3.64 820 1.88
10 50.35 19.40 22.45 436 1157 2.24
13 44.19 15.44 %.65 698 1371 359
0 83.37 25.81 0 0 0 0
1 7431 1859 6.16 2.44 317 1.36
3 56.13 18.08 2056 491 1058 253
15°C 5 35.02 15.79 32.88 7.26 1692 374
7 27.14 12.08 38.24 9.34 19.68 481
10 14.66 537 4673 13.90 24.05 715
13 . . . . . .

Chl. a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.

Table 10. Changes in chlorophylls and their derivatives content of brined Korean cabbage added with mixture of all

ingredients during storage at 5°C and 15°C (ng/g)

Temgcubat‘o’gays Chl. a ChL b Py. a Py. b Po. a Po. b
0 87.88 30.55 118 0.17 0.42 0

1 84.77 28.71 3.29 1.60 151 0.40

3 7654 25.36 1025 421 201 131

5°C 5 58.02 23.43 1468 571 7.37 155

7 62.20 2137 1868 731 9.43 2.10

10 56.63 19.36 92,47 8.87 11.38 3.34

13 16.11 18.11 26.89 9.84 13.84 5.05
0 87.88 30.55 118 0.17 0.42 0

1 7861 26.01 745 3.02 3.25 150

3 58.06 19.12 19.96 831 765 420

15°C 5 3866 15.44 33.46 10.32 17.22 535

7 22.56 12.90 38.03 12.02 1852 6.51

10 10.69 961 44.96 12.17 23.46 6.56

13 241 490 51.28 17.44 25,19 898

Chl. a, Chl. b, Py. a, Py. b, Po. a, Po. b are same as Table 2.
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