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Abstract

The nutritional evaluation, and antimutagenic and anticancer effects of Kimchi were reviewed. Kimchi con-
tains high levels of vitamins including vitamin C, 5-carotene, vitamin B complex, niacin, and of minerals such
as calcium, potassium, iron and phosphorous, etc. Kimchi is a low energy food, but contains high quantities of
organic acids, dietary fiber and lactic acid bacteria in addition to the vitamins and minerals. Thus Kimchi could
be developed as a protective food as it contains the various regulatory nutrients. The levels of NO3, NO2 and
nitrosamines in Kimchi ingredients and Kimchi during the ripening are not significant. However, high level of
NaCl that could be used when prepared Kimchi in the warm region can be a problem, since high concen-
trations of NaCl(>>9.5%) in Kimchi could be comutagenic to the mutagen of MNNG. The methanol extract of
Kimchi, red pepper powder, garlic and lactic bacteria revealed antimutagenic or anticancer activities. The
Kimchi extract also inhibited the growth of various human cancer cells.
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Table 1. Nutritional compositions* of the raw materials used for making Baechu Kimchi
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(/100g of edible portion)

Kimchi raw materials Chinese Red

Green onion

Salted, ferme  Salted, ferme

Components \  cabbage Radish pepper Garlic (small) Ginger  Carrot -nted shrimp -nted anchovy Oster
Energy, kcal 13 30 242 143 24 60 35 50 165 87
Moisture, % 94.3 90.3 194 60.4 91.2 81.7 89.3 64.9 54.4 80.4
Protein, g 1.3 2.0 10.9 3.0 1.7 22 1.1 10.5 141 10.5
Fat, g 0.2 0.1 15.2 0.5 0.4 08 03 0.6 1.2 24.0
Ns:rfgr?;;rate, g 2.4 6.1 246 340 4.7 12.4 7.6 0 06 5.0
Fiber, g 0.7 09 221 0.8 14 19 09 0 0 0
Ash, g ' 0.6 0.6 7.8 13 0.6 10 0.8 24.0 19.7 1.6
Calcium, mg 51 62 123 32 110 20 42 681 592 84
Phosphorus, mg 29 29 140 50 32 14 37 287 348 150
Iron, mg 03 09 - 1.6 1.0 1.1 1.3 3.2 55 3.8
Potassium, mg 230 - 2700 720 220 316 330 - - 220
Vitamin A, 1.U. 94 - 7405 - 1863 30 11750 - 200 150
Vitamin B1, mg 0.05 0.01 0.30 0.33 0.06 0.01 0.06 0.05 0.02 0.20
Vitamin Bz, mg 0.06 0.03 0.20 0.53 0.10 0.03 0.05 0.04 0.23 0.28
Niacin, mg 0.3 39 - 0.1 - 43 . 09 - 6.3 4.5
Vitamin C, mg 46 19 220 10 22 5 10 0 0 3

*From Food composition Tables, Rural Nutrition Institute, RDA, Suweon (1991)
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Table 2. The nutritional compositions* of major Kimchi
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Components \ Kimchi variety Baechu Kimchi Kaktugi Chongkak Kimchi Yeolmoo Kimchi Dongchimi
Energy, kcal 32 41 37 36 9
Moisture, % 88.8 87.7 86.4 88.6 93.6
Protein, g 2.2 241 2.5 3.0 0.7
Fat, g 0.5 0.5 0.6 0.6 0.2
Nonfibrous carbohydrate, g 4.7 7.0 7.8 4.6 1.1
Fiber, g 0.7 0.8 0.7 0.7
Ash, g 3.1 1.9 2.0 2.5 0.2
Calcium, mg 45 43 42 44 1.0
Phosphorus, mg 28 23 21 26
Iron, mg 0.4 0.4 0.4 0.3 -
Vitamin A, L.U. 210 122 1270 1390 0
Vitamin Bt, mg 0.05 0.04 0.04 0.04 0.01
Vitamin Bz, mg 0.08 0.06 0.07 0.06 0.03
Niacin, mg 0.5 0.4 0.5 0.4 1.0
Vitamin C, mg 21 11 20 22 7

*From Food composition Tables, Rural Nutrition Institute, RDA, Suweon (1991)
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Fig. 2. Changes in nitrite content in control Kimchi and an-
chovy added Kimchi during fermentation at 5°C™.
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Table 3. Changes in the contents of N-nitrosodimethylamine
during Kimchi fermentation at 5° C*

(Unit : ppb)

Fermentation Control Anchovy
time (week) Kimchi added Kimchi

0 ND** ND

1 ND ND

2 ND ND

3 ND ND

4 ND 0.010

5 0.016 0.028

6 0.022 0.044

*See the reference number 18
** Not detected
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Mutagenicity test of solvent extracted fractions from
high concentrations of Kimchi samples in the prese-
nce of MNNG (0.5mg / plate) in Salmonella typhimu-
rium TA100°,

Kl (kimchi 1, 9.5% NaCl), Kt (kimchi §, 10.5% NaCl)
The asterisks surmounted on the bars are significantly
different at the p <0.05
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ate) in Salmonella typhimurium TA100.

The different letters surmounted on the bars are signi-
ficantly different at the p<<0.05 level of significance as
determined by Duncan’s multiple range test'".
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Fig. 5. Antimutagenic effect of methanol extracts from Kimchi samples(control and anchovy added) against aflatoxin Bi(AFB1,

0.15ug / plate) in Salmonella typhimurium TA100*.
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Table 4. Growth inhibition of HT29 cells by 3 fractions from
3 week-fermented Kimchi samples in different
concentration of FBS (fetal bovine serum) after 6
days at 37°C

Cell number x 10*/ml
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Table 4ol 4] H.3= whe} zro] HT-2991 A AAHAl £
A A2 FBS 1%, 5%l Al Z+z} 30~40%2] A1 A8 o A
she £7HE e, o] A4 2R A 3
AAME h27) A o vl FAE APdA) BHE
Bach A8 FZ2E 328 254 vlsdt FAe]
vhebite 2 2 21X W] o] Bl Se] A E A o
A &ztel FAH e Aoz Yzt ¢4 Table
5ol 41 & 372 EAZ] 2 A 2 6577 WEAIZ] 2 A
] FAATHNE o]-8}o in vitrooll 4] human leuk-
emia K-5624| 2.5 AHg-3te] HAlZ ARA & 235
AET AFE el Wells: 100u14 714 3
FHEY AAT AANEEE ¥ F29 2ot A
s Z 27} 3 200ul ARA e 47 A H B8V} Y
A vebgteh ol A= A AE FEEo|W LA
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Table 5. Growth inhibitory effect of juice supernatants of

Kimchi ingredients and Kimchi in human leukemia
K-562 cells after 4 days of incubation

Sample

Sample
FBS 1% FBS 5% juice supernatant 10041/ well 200ul/well
Control' (DMSO) 27.0+1.4 31.5+0.7° Control 10415 83+11
Fat-soluble fraction (CK)? 18.0+0.0 22.5+0.7° KI'+0% NaCl 83+ 4(209 13+2(84)
Methanol fraction (CK) 19.5+0.7% 24.0+1.4° E:“L;Z“Eag: ggi Z g’;; ??i;gg;
. . + (3 al + +
Basic fraction (CK! 19.0+1.4° 23.5+0.7° = =
Fas'c Ira;'o:( < Ak 190+1 A KI+5% NaCl 30+ 4(71)  28+9(66)
at-soluble fraction (AAK) o=t el Ki+10% NaCl 31+ 6(60) 11+4(87)
Methanol fraction (AAK) 18.5+0.7 22.5+2.1 Kimchi (3wk)? 20+12(72) 20+4(81)
Basic fraction (AAK) 19.5+0.7° 24014 Kimchi (6WK) 56+10(46) 51+2(51)

' Dimethy! sulfoxide *Control Kimchi *Anchovy added Kimchi
** means in the same column with the same letter are not sign-
ificantly different at the 0.05 level of significant as determin-
ed by Ducan’s mutiple range test

' KI : Kimchi ingredients (100% Chinese cabbage, 2% red pe-
pper powder, 2% crushed garlic and 0.5% crushed ginger)

2 Kimchi (3% NaCl) was fermented at 5°C for 3 or 6 weeks

* Inhibition rate
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Table 6. Growth inhibitory effect of juice supernatants of
Kimchi ingredients and Kimchi in human osteosar-
coma MG-63 cells after 6 days of incubation

Sample 200l / well

juice supernatant

Control 6810
Ki'+0% NaCl 57+ 7013y
Kl+ 1% NacCl 54+ 5(20)
Kl+ 3% NaCl 52+ 5(23)
Kl+5% NaCl 49+ 5(28)
K+ 10% NaCl 32+ 6(53)
Kimchi (3wk)? 23+ 3(66)
Kimchi (ewk) 30+ 4(56)

'Kl : Kimchi ingredients (100% Chinese cabbage, 2% red
pepper powder, 2% crushed garlic and 0.5% crushed ginger)

¢ Kimchi (3% NaCl) was fermented at 5°C for 3 or 6 weeks

* Inhibition rate
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Fig. 9. Photomicrographs of MG-63 human osteosarcoma
cells when 2004l of juice supernatant of Kimchi (fer-
mented for 3wk at 5°C) added per well after 2 days
of incubation at 37° C. (x 200)

C : control, KJ : kimchi juice supernatant
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