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Fermentation Properties of Young Radish Kimchi Prepared Using Young Radish
Cultivated in the Soil Containing Sulfur and It’s Inhibitory Effect on
the Growth of AGS Human Gastric Adenocarcinoma Cells
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Abstract

Young radishes (YR, yeolmu in Korean) were cultivated in the soil with and without sulfur. YR-Control
(without sulfur) was grown in the normal soil. YR were grown in the soil with 1,818 g/mj sulfur (YR-A)
and 1,818 g/m3 sulfur added lime mortar (YR-B) on it, respectively. Also, we prepared YR kimchis using YR-
Control, YR-A and YR-B. The kimchis were fermented at 5°C for 8 weeks. The growth inhibitory effects
of AGS human gastric adenocarcinoma cells of the YR samples and kimchis were investigated. YR kimchis
after 4~5 weeks at 5°C showed higher acidity of 0.88~1.20% with pH 4.3~4.5 and the YR kimchis kept
approximately pH 4.0 until 8 weeks. The kimchi A and B using YR-A and YR-B showed faster fermentation
time, higher level of Leuconostoc sp. and lower level of Lactobacillus sp. during the fermentation, comparing
to the control kimchi using YR-Control. Juices from YR-A and YR-B showed higher growth inhibitory effects
of AGS human gastric adenocarcinoma cells than the juice from YR-Control at the same concentration. The
growth inhibitory effect of YR-A was similar to that of the YR-B. The kimchi A and B juices also exhibited
higher inhibitory effects (74%) on the growth of AGS human gastric adenocarcinoma cells than that of the
control kimchi (57%) at the higher concentration of 20 pL/assay. Methanol extracts from the YR-kimchis also
led to the similar results to the results of the juices. These results suggested that preparing of kimchi using
differently cultivated YR especially in the soil with sulfur, which can help to synthesize sulfur-containing
compounds, could increase the growth inhibitory effects of AGS human gastric adenocarcinoma cells.
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Table 1. Proximate contents of young radishes (YR) grown in the soil with the different sulfur content

Sample Moisture (%) Crude protein (%) Crude lipid (%) Ash (%) S (ppm)
YR-Control" 9594+0.17 1.40+0.01 0.11£0 1.01£0.02 200
YR-A? 94.73%0.14 2.11+0.23 0.16+0.03 1.11+0.02 600
YR-BY 95.10%0.15 1.69+0.23 0.15+0.03 0.90*0.14 500

YYoung radish commonly cultivated in the normal soil.

2)Young radish cultivated in the soil with sulfur content of 1,818 g/m?.
PYoung radish cultivated in the soil with sulfur content of 1,818 g/m® and added lime mortar 2 cm on it.
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Fig. 1. Changes in pH and acidity of young radish kimchis during fermentation at 5°C.
Control kimchi: Young radish kimchi prepared using YR-Control, Kimchi A: Young radish kimchi prepared using YR-A, Kimchi

B: Young radish kimchi prepared using YR-B.

20

0.5

0.0

10
T 8t r
E
S
S .6
T ef 3
@
Ee)
[3
3
c 4} n
8
g
=S 2t - —@— Control kimchi
—— Kimchi A Lactobacillus sp.
Leuconostoc sp. —{3—Kimchi B
0 . : ) . L L
0 2 4 6 8 0 2 6 8
Time (week)

Acidity (%)

161

Fig. 2. Changes in Leuconostoc sp. and Lactobacillus sp. counts of young radish kimchis during fermentation at 5°C.

Samples are the same as in Fig. 1.
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Table 2. Inhibitory effects of young radish juices on the
growth of AGS human gastric adenocarcinoma cells in 3-
(4,5-dimdetyl-thiazol)-2,5-diphenyl tetrazolium (MTT) assay

ODsg (Level of sample, Ul/assay)

Sample”

10 20
Control 0.581 +£0.004™ 0.582+0.016"
YR-Control  0.441£0.009" (24)* 0.238+0.011" (60)
YR-A 0.275+0.003° (53) 0.142£0.001° (76)
YR-B 0.2630.007° (55) 0.140+0.003° (76)

“Samples are the same as in Table 1.

PMeans with the different letters in the same column are sig-
_nificantly different (p<0.05) by Duncan’s multiple range test.
The values in parentheses are the inhibition rates (%).

Table 3. Inhibitory effects of young radish kimchi juices on
the growth of AGS human gastric adenocarcinoma cells in
3-(4,5-dimetyl-thiazol}-2,5-diphenyl tetrazolium (MTT)
assay

ODsy (Level of sample, Ul/assay)

~ 1 1

Sample 10 20
Control 0.598+0.004" 0.595+0.002°
Control kimchi 05161 0.087° (14)® 0.254+0.044° (57)
Kimchi A 0.502£0.071° (16) 0.155+0.013° (74)
Kimchi B 0.493+0.078° (18) 0.153%£0.017° (74)

I)Samples are the same as in Fig. 1

“Means with the different letters in the same column are sig-
nificantly different (p<0.05) by Duncan’s multiple range test.

¥The values in parentheses are the inhibition rates (%6).
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Table 4. Inhibitory effects of methanol extracts from young
radish kimchis on the growth of AGS human gastric ade-
nocarcinoma cells in 3-(4,5-dimetyl-thiazol)-2,5-diphenyl
tetrazolium (MTT) assay

ODsyp (Level of sample, mg/mL)
15 3
Control 0.41520.018"

Control kimchi-M 0.235+0.048° (57)Y  0.112£0.018° (73)
Kimchi A-M 0.186+0.015°(67)  0.074%0.009° (82)
Kimchi B-M 0.18310.031°(63)  0.074=£0.006° (82)

YControl kimchi-M: Methano! extract from Young radish
kimchi prepared using YR-Control.

Kimchi A-M: Methanol extract from Young radish kimchi
prepared using YR-A.

Kimchi B-M: Methano! extract from Young radish kimchi
prepared using YR-B.

Means with the different letters in the same column are sig—
nificantly different (p<0.05) by Duncan’s multiple range test.
9The values in parentheses are the inhibition rates (%).
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