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Abstract

This study was conducted to standardize the proper ingredient ratios of chinese cabbage kimchi by the sensory
evaluation, chemical properties, and functional properties of antimutagenic effect and inhibitory effect on the
growth of cancer cells from the ratios obtained from literatures. The standardized ratios of ingredient from the
literatures was 13.0 of radish, 2.0 of green onion, 3.5 of red pepper powder, 1.4 of garlic, 0.6 of ginger, 2.2 of
anchovy juice, 1.0 of sugar and the final salt concentration 2.7 in the proportion of 100 salted chinese cabbage.
The standardized ratio of the ingredients exhibited better overall acceptability and less moldy smell and moldy
flavor than any other ratio of ingredient in the sensory evaluation. The standardized kimchi with the above ra-
tios of the ingredients, at final salt concentration of 2.5%, showed high reducing sugar contents and Leu-
conostoc sp. counts. All juices of the chinese cabbage kimchi showed not only high antimutagenicity against
aflatoxin B, in Salmonella typhimurium TA100 but also strong inhibitory effect on the growth of AGS human
gastric adenocarcinoma cells in SRB assay, especially these functional properties were the most effective at
each standardized ratio of the ingredients. From the taste, chemical and functional properties, the standardized
ratios of ingredients was 13.0 radish, 2.0 green onion, 3.5 red pepper powder, 1.4 garlic, 0.6 ginger, 2.2 an-
chovy juice, 1.0 sugar and the final salt concentration 2.5 in the proportion of 100 salted chinese cabbage.
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Fig. 1. QDA profile of chinese cabbage kimchi” fermented with different ratio of ingredients at 15°C after 4 days.
"The different ratio of ingredients and preparation method are shown in materials and methods.
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Table 1. Changes of reducing sugar (RS), acidity, pH, Leuconostoc sp. and Lactobacillus sp. counts in chinese cabbage
kimchi" fermented with different ratio of ingredients at 15°C after 4 days

Leuconostoc sp. Lactobacillus sp.

Ingredients (%) RS (g%) Acidity (%) pH (X 10° CFU/mL) (x 10° CFU/mL)
Red pepper powder

2.7 1.6 0.73 4.2 1.3 32

35 1.7 0.75 4.2 1.3 23

4.3 1.7 0.64 4.3 0.9 1.6
Garlic

1.0 1.6 0.80 42 1.8 1.0

14 1.7 0.75 42 1.3 23

1.8 1.5 0.76 42 0.4 1.7
Ginger

0.3 1.4 0.63 42 6.3 9.3

0.6 1.7 0.75 4.2 6.0 23

0.9 1.6 0.76 4.2 5.9 2.4
Anchovy juice

0.6 15 0.76 4.1 7.8 23

22 1.7 0.75 4.2 6.0 23

38 1.2 0.65 4.3 31 1.9
"Final salt concentration

2.0 15 0.80 42 10.6 23

25 12 0.73 4.2 114 13

27 1.7 0.75 42 6.0 23

3.0 12 0.72 4.3 1.7 2.0

“The different ratio of ingredient and preparation method are shown in materials and methods.
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Table 2. Inhibitory effect of chinese cabbage kimchi’
juice fermented with different ratio of ingredients on
the growth of AGS human gastric adenocarcinoma
cells in sulforhodamine B (SRB) assay

ODyy

Treatment (%)
10 pL 20 uL

1.15+0.06 (100) 1.15£0.06 (100)

Control

Red pepper powder
2.7 0.73£0.10 (63)” 0.49+0.16 (43)

35 0.79+0.08 (69) 0.17+0.01 (15)

43 0.69+0.11 (60) 0.39+0.07 (34)
Garlic

1.0 1.114+0.16 (88) 0.63+0.17 (55)

1.4 0.79+0.08 (69) 0.17£0.01 (15)

1.8 0.76+0.17 (61) 0.37+£0.11 (32)
Ginger

0.3 0.9440.10 (82) 0.49+0.22 (43)

0.6 0.79+£0.08 (69) 0.17+0.01 (15)

0.9 0.93+0.14 (81) 0.44+0.10 (38)
Anchovy juice

0.6 0.83+0.29 (72) 0.46+0.19 (40)

22 0.79+0.08 (69) 0.17+0.01 (15)

3.8 0.80+0.25 (70) 0.41+0.15 (36)

Final salt concentration

2.0 0.96:+021 (84) 0.50+0.20 (43)
25 0.70+0.19 (61) 0.21+0.01 (18)
2.7 0.79+0.08 (69) 0.17+0.01 (15)
3.0 0.30+0.09 (26) 0.07+0.01 ( 6)

“The different ratio of ingredient and prepararion method are
shown in materials and methods
0D, of treated cells

PSurvival rate (%) = ODS“’

X
510 Of control cells
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