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Abstract

Three kinds of kimchi using Chinese cabbage, leafy radish and mustard leaf were prepared by
conventional method and stored at 5°C or 20°C for 13 days. During storage at both temperatures,
changes of the amounts of salt and ascorbic acid, pH and total acidity were determined, and the
relationship of the decomposition of chlorophylls with the production of their derivaties was studied.
At both storage temperatures, salt concentration of Chinese cabbage kimchi(3.7%), leafy radish
kimchi(3.6%), mustard leaf kimchi(3.5%) was relatively constant during the entire storage period.
However, pH and total acidity were fluctuating with the remarkable changes during 3-days of storage.
Ascorbic acid content was slowly decreased during the storage period and the decomposition rate
of ascorbic acid was greater at 20°C than 5°C. Among the kinds of kimchi tested, mustard leaf kimchi
with the slow decomposition rate of ascorbic acid contained relatively high ascorbic acid content,
while leafy radish kimchi contained the lowest content. At both storage temperatures, the production
of pheophytin and pheophorbide from decomposition of chlorophyll was least in mustard eaf kimchi,
but similar production rates in leafy radish and Chinese cabbage kimchi were observed.
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Table 1. Ingredient ratios of kimchi (g)
Ingredients Ratios
Salted sample 100
Green onion 2
Ginger 2
Galic 2
Red pepper 25
Mustard 0.2
Fermented anchovy juice 2
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Fig. 1. Changes of salt content in Chiness cabbage,
leafy radish and leaf-mustard kimchi during
storage at 5°C.
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Fig. 2. Changes of salt content in Chiness cabbage,
leafy radish and leaf-mustard kimchi during
storage at 20°C.
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Fig. 3. Changes of pH in Chinese cabbage, leafy radish
and leaf-mustard kimchi during storage at 5°C.
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Fig. 4. Changes of pH in Chinese cabbage, leafy radish
and leaf-mustard kimchi during storage at 20°C.
—&— Chinese cabbage kimchi
~—#— Leafy radish kimchi
—&— Leaf-mustard kimchi
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Fig. 5. Changes of total acidity in Chinese cabbage,
leafy radish and leaf-mustard kimchi during
storage at 5°C.
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Fig. 6. Changes of total acidity in Chinese cabbage,
leafy radish and leaf-mustard kimchi during
storage at 20°C.
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Table 2. Changes of chlorophyll and chlorophyll der-
ivative contents in Chinese cabbage kimchi
during storage at 5°C (ug/g)

(g;lse) Chia Chlb Pya Pyb Poa Pob
0 12788 3354 218 017 042 0O
1 10277 2601 428 045 075 030
3 9877 2036 1940 879 970 430
5 802 1743 2791 1074 139 530
7 6802 1637 3991 1144 1891 571
10 4963 1436 5220 1279 2610 640
13 3294 1311 6329 1362 3170 670

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 of chlorophyll and chiorophyll deri-
vative contents in leafy radish kimchi during
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Fig. 7. Changes of ascorbic acid content in Chinese
cabbage, leafy radish and leaf-mustard kimchi
during storage at 5°C.
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Fig. 8. Changes of ascorbic acid confent in Chinese
cabbage, leafy radish and leaf-mustard kimchi
during storage at 20°C.
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storage at 5°C (ng/g)
(’(Ij‘;x;xse) Chia Chlb Pya Pyb Poa Pob
0 ' 14201 3493 041 005 0.08 0
1 13078 2744 223 040 115 010
— 3 8804 2357 1798 757 99 378
5 85.09 2208 2294 857 1297 428
7 80.84 2091 4078 935 1639 473
10 7311 1983 4593 1006 2296 500
13 52.03 1781 5886 1140 2893 570

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 4. Changes of chlorophyll and chlorophyll der—
ivative contents in leaf mustard kimchi dur-

ing storage at 5°C (ug/g)
(g;‘; Chla Chlb Pya Pyb Poa Pob
0 11654 2407 003 002 024 0
110570 2302 120 070 160 030
3 9796 2061 1239 230 619 115
5 819 1746 2090 440 1040 203
7 8165 1620 2326 524 1130 260
10 7044 1472 3073 623 1540 311
13 5975 1189 3786 812 1893 406

Chl. a: Chlorophyll a, Chl. b: Chlorophyll b
Py. a! Pheophytin a, Py. b: Pheophytin b
Po. a: Pheophorbide a, Po. b: Pheophorbide b
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Table 5. Changes of chlorophyll and chlorophyll der—
ivative contents in Chinese cabbage kimchi
during storage at 20°C (ug/g)

g:;se) Chla Chlb Pya Pyb Poa Pob
0 1278 3354 2.18 0.17 0.42 0
1 9436 22.08 6.42 0.64 123 038
3 8383 1745 2360 1067 1180 520
5 68.77 1131 3940 1482 1970 714
7 4612 937 5450 1613 2715 806
10 2793 621 6663 1822 3410 920
13 1666 440 7410 1946 3760 6.48

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 6. Changes of chlorophyll and chlorophyll der—
ivative contents in leafy radish kimchi during
storage at 20°C (ug/g)

Time

(days)
0 14201 3493 0.41 0.05 0.08 0

1 121.61 25.37 2.81 0.39 190 024

3 8484 1817 3811 517 19.0 458

5 6732 1725 49.79 978 2489 489

7 5266 1547 5956 1297 2978 6.49

10 3025 1261 7384 1554 3629 7.80

13 17.28 946 8359 1765 4157 880

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

Chla Chlb Pya Pyb Po.a Pob
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Table 7. Changes of chlorophyll and chlorophyli der—
ivative contents in leaf mustard kimchi dur—
ing storage at 20°C (ug/g)

Time

(days)
0 11654 24.07 0.03 0.02 0.24 0

1 99.76  20.18 1.99 0.59 140 129

3 83.19 1752 19.30 437 1116 218

5 7038 1289 30.77 745 1538 372

7 5759 1052 39.30 903 1965 416

10 3523 747 5421 11.06 2703 554

13 14.71 621 6780 11.96 3393 597

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

Chla Chlb Pya Pyb Poa Pob
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