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Studies on the Standardization of Chinese Cabbage Kimchi

Eun-Ju Cho, Seon-Mi Lee, Sook-Hee Rhee and Kun-Young Park
Department of Food Science and Nutrition, and Kimchi Research Institute, Pusan National University

Abstract

In order to standardize the chinese cabbage kimchi, the preparation method, kinds of ingredients and levels of
the ingredients were determined by the statistical survey of literatures obtained from cooking books, scientific
papers and kimchi manufacturing factory. The standardized ingredient kinds and ratio of chinese cabbage kimchi
were 13.0+7.0 of radish, 2.04-0.5 of green onion, 3.5+0.8 or 2.5+0.3 of red pepper powder, 1.41:0.4 of garl-
ic, 0.6+0.3 of ginger, 2.2+ 1.6 of anchovy juice, and 1.04-0.3 of sugar in the proportion of 100 saited chinese
cabbage, and the final salt concentration was adjusted to 2.7% using salt. Red pepper powder level was quite
different from the literature sources, so sensory evaluation, chemical properties and antimutagenic effect and
growth inhibitory effect on human cancer cells of the kimchi samples were studied to decide the proper ratio of
the red pepper powder as an ingredient. Red pepper powder 3.5% (average level for kimchi manufacturing fac-
tory) added kimchi was better in quality than red pepper powder 2.5% (average level for cooking books and
scientific papers) added kimchi in sensory evaluation and chemical properties. The juice of red pepper powder 3.
5% added kimchi showed not only the stronger antimutagenicity against aflatoxin B, in Salmonella typhimurium
TA100 but also the higher inhibitory effect on the growth of AGS human gastric adenocarcinoma cells in SRB
assay than that of red pepper powder 2.5% added kimchi. In conclusion, the standardized ratio of the in-
gredients was 13.0 radish, 2.0 green onion, 3.5 red pepper powder, 1.4 garlic, 0.6 ginger, 2.2 anchovy juice, 1.0
sugar, and 2.7 final salt concentration in the proportion of 100 salted chinese cabbage.

Key words: chinese cabbage kimchi, standardization, ingredient kinds and ratio, red pepper powder
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Table 1. Standardized ingredients ratio of chinese cab-
bage kimchi from literatures

Ingredients Weight (g)
Chinese cabbage 100.0
Red pepper powder 25,35
Crushed garlic 14
Crushed ginger 0.6
Anchovy juice 22
Sugar 1.0
Radish 13.0
Green onion 2.0
Final salt concentration 2.7
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Pretreatment of ingredients
i
:

Premixing

!

Chinese cabbage — Cutting (1/4) — Brining --» Washing — Draining — Blending & Mixing — Kimchi

{10% salt water for 10 hr)

@3 hr)

Fig. 1. The standardized diagram for preparation of chinese cabbage kimchi.
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Fig. 2. QDA profile of chinese cabbage kimchi" ferment-
ed with different ratio of red pepper powder (RPP) at
15°C. "The ratio of ingredients and fermentation method
are shown in mcthods and materials. Sensory characteristics
rated on Y-point scale; 1-extremely good, 9-extremely bad
in subjective evaluations(appearance, overall smell, overall
flavor, overall chewness and overall acceptability), and 1-
extremely strong, 9-extremely weak in objective evaluations
(sour smell, moldy smell, green smell, sour flavor, moldy fla-
vor, green flavor and hardness)
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Fig. 3. Changes of reducing sugar (RS), pH, Leuconostoc sp. and Lactobacillus sp. counts in chinese cabbage kimchi"
fermented with different ratio of red pepper powder (RPP) at 15°C. " The ratio of ingredients and fermentation method
are shown in methods and materials. &, 2\-2.5% RPP added kimchi, @, 3-3.5% RPP added kimchi

Table 2. Antimutagenic effect of juices (200 pL/plate) from chinese cabbage kimchi' fermented with different red
pepper powder (RPP) ratio against aflatoxin B, (AFB,, 1.2 pg/plate) in Salmonella typhimurium TA100

Treatment Fermentation day Revertants/plate Inhibition rate (%)
Spontaneous 126+ 16
Control (AFB:) 842149
0 363129 65
AFB+RPP 2.5% added kimchi 4 328415 72
10 293451 77
0 29851 76
AFB+RPP 3.5% added kimchi 4 245420 84
10 228412 86

"“The ratio of ingredients and fermentation method are shown in methods and materials.

Table 3. Inhibitory effect of juices from chinese cabbage kimchi " fermented with different red pepper powder (RPP)
ratio on the growth of AGS human gastric adenocarcinoma cells in sulforhodamine B (SRB) assay

Fermentation ODsyo
day 10 uL 20 uL

Treatment

Control

RPP 2.5% added kimchi

RPP 3.5% added kimchi

0.63:£0.02 (100)
0.199+0.037 (32)"
0.465+0.103 (74)
0.333+0.038 (53)
0.21 +£0.046 (33)
0.435+0.077 (69)

0.479+0.032 (100)
0.063+ 0.003 (13)
0.369+0.109 (70)
0.36 0.1 (64)
0.082+0.005 (17)
0.073-+ 0.009 (15)

10 0.231+0.042 (37) 0.068+ 0.013 (14)

“The ratio of ingredients and fermentation method are shown in methods and materials,
0Dy, of treated cells

S0

X
0D, of control cells

“Survival rate (%)=

THOR Y 2R 35%8 A7k 1554 (85%2] Ak oA £3h)% vrebliglch. Ames A3 A
25 15°Coll A 4edzt R A D 3] FHL Arpbre 2} SRB assay % 3538} ull 3712 Fole| gHEeiule]
20 ul/assayol| 4] 15%2] w9 & SZ AEE A3t ordlE A oAl EAE B 5 glglen,
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