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Abstract

In room temperature, Kimchi becomes acidified and a little decayed, scenting a bad smell, and it couldn't be
well kept. But if it should be made into a pill, it could be preserved for a long time for marketing, with nutrition
highly concentrated as well as with no scent. Therefore, making Kimchi into a pill needs drying. When dried
Kimchi, lactic acid and fragrant ingredient will vanish along with volatilization. The cyclodextrin(CD) as a
stabilizer shows that the protecting rate of volatility of lactic acid in Kimchi is higher before than that of after
fermentation, and it is higher at the addition 2 % than of 1 % in case of Kimchi with CD. But it doesn't give
much effect on total sugar, reducing sugar, protein and amino acid. Evaporation rate of lactic acid is the least
in freeze dry, and natural dry, heat dry come next, respectively. In heat dry, if dried at more than 60°C for a
long time, Kimchi exudes boiling and scorched scent, causing bitter taste. The result of HPLC with superose
12 column at 280nm and 210nm shows that place and amount of main peak is almost the same, but the
distribution of other peaks are different, with the revelation of various peaks like peptide and amino acid. The
Kimchi pill made by the addition of 1 % CD shows that concentration is eight times higher than general Kimchi,
total sugar is 14.4 %, reducing sugar is 8.8 %, protein is 4.8 %, amino acid is 2.4%, and other contents are
74.4 %, acidity is 32.8, and pH is 3.5 each. The result of letting 20 people with obesity, 20 patients with
constipation have 30 pills(total weight 30g) three times a day for 60 days reveals they lost 2.29% in weight
on the average, and 7 among 20 were all relieved in constipation, and 8 responded that they experienced its
efficacy.
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Fig. 1. Preparation of Kimchi pill.
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Treatments Contents pH Acidity
(mL/0.1 N NaCH)
1. Unfermented Kimchi 5.35 20
2. Fermented Kimchi with no addition of CD 4.17 10.5
3. Freeze dried Kimchi after fermentation with no addition of CD 4.35 53
4. Fermented Kimchi with 2% addition of CD 413 10.0
5. Freeze dried Kimchi after fermentation with 2% addition of CD 4.28 7.5
6. Kimchi with 2% addition of CD after fermentation 4.16 10.0
7. Freeze dried Kimchi with 2% addition after fermentation 4.30 7.0
8. 1% CD added Kimchi after fermentation 4.18 10.0
9. Freeze dried Kimchi after fermentation in 1% CD 4.28 6.5
10. Kimchi pill 435 41
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Table 2. pH and acidity of Kimchi pill treated
with drying method

. L Remaining
Drying method pH Acidity o
acidity
Freeze drying 4.35 4.1 41.0%
Wind drying 4.40 39 39.0%
Heat drying 4.38 35 35.0%
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Table 3. Color, odor and flavor of Kimchi pill treated with drying method

Swallowing with water

Chewing and eating

Drying method
Salty taste Hot taste Sour taste Bad taste

Color Oder

Salty taste Hot taste Sour taste Bad smell

Freeze drying weak weak weak non
Wind drying weak ‘weak weak non
Heat drying weak -~ weak weak weak

strong strong
strong strong

strong strong strong strong

strong non good good
strong medial medial  medial

black bad smell
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Table 4. Sugar contents of Kimchi and its pill

Suger refrac- Total sugar  Reducing sugar  Total sugar
Treatmeants ..
tivity (RI) (mg/mL) (mg/mL) (%)
1. Unfermented Kimchi 9.3 294 18.3 62.2
2. Fermented Kimchi with no addition of CD 9.7 20.1 19.7 98.0
3. Freeze dried Kimchi after fermentation with 9.0 18.6 18.0 96.8
no addition of CD
4. Fermented Kimchi with 2% addition of CD 10.5 373 31.6 84.7
5. Freeze dried Kimchi after fermentation with 10.0 332 22.7 68.4
2% addition of CD
6. Kimchi with 2% addition of CD after 11.5 433 352 81.3
fermentation
7. Freeze dried Kimchi with 2% addition 9.5 30.0 229 76.3
after fermentation
8. 1% CD added Kimchi after fermentation 104 29.8 29.3 98.3
9. Freeze dried Kimchi after fermentation in 1% CD 9.5 247 22.1 98.7
10. Kimchi pill 75 18.6 10.9 58.6

Table 5. Protein and amino acid contents of Kimchi and its pill

Treatmeants Protein (%) Amino acid (mg/g)

L. Unfermented Kimchi 39 8.6

2. Fermented Kimchi with no addition of CD 35 6.9

3. Freeze dried Kimchi after fermentation with no addition of CD 32 6.3

4. Fermented Kimchi with 2% addition of CD 34 7.3

5. Freeze dried Kimchi after fermentation with 2% addition of CD 33 6.2

6. Kimchi with 2% addition of CD after fermentation 34 7.3

7. Freeze dried Kimchi with 2% addition after fermentation 3.0 59

8. 1% CD added Kimchi after fermentation 37 77

9. Freeze dried Kimchi after fermentation in 1% CD 34 6.5

10. Kimchi pill 3.0 8.1
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Fig. 2. Absorbance scanning of Kimchi pill and Kimchi extract.

1. Unfermented Kimchi, 2. Fermented Kimchi with no addition of CD, 3. Freeze dried Kimchi
after fermentation with no addition of CD, 4. Fermented Kimchi with 2% addition of CD, 5. Freeze
dried Kimchi after fermentation with 2% addition of CD, 6. Kimchi with 2% addition of CD after
fermentation, 7. Freeze dried Kimchi with 2% addition after fermentation, 8.1% CD added Kimchi
after fermentation, 9. Freeze dried Kimchi after fermentation in 1% CD, 10. Kimchi pill.
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Fig. 3. HPLC of Kimehi pill and Kimchi extract
at 280nm.

1. Unfermented Kimchi, 2. Fermented Kimchi with
no addition of CD, 3. Freeze dried Kimchi after fer-
mentation with no addition of CD, 4. Fermented Kim-
chi with 2% addition of CD, 5. Freeze dried Kimchi
after fermentation with 2% addition of CD, 6. Kim-
chi with 2% addition of CD after fermentation, 7. Freeze
dried Kimchi with 2% addition after fermentation,
8.1% CD added Kimchi after fermentation, 9. Freeze
dried Kimchi after fermentation in 1% CD, 10.
Kimchi pill.
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Fig. 4. HPLC of Kimchi pill and Kimchi extract
at 210nm.

1. Unfermented Kimchi, 2. Fermented Kimchi
with no addition of CD, 3. Freeze dried Kimchi
after fermentation with no addition of CD, 4.
Fermented Kimchi with 2% addition of CD, 3.
Freeze dried Kimchi after fermentation with 2%
addition of CD, 6. Kimchi with 2% addition of CD
after fermentation, 7. Freeze dried Kimchi with 2%
addition after fermentation, 8.1% CD added Kimchi
after fermentation, 9. Freeze dried Kimchi after
fermentation in 1% CD, 10. Kimchi pill.
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Fig. 5. HPLC of Kimchi pill and Kimchi extract
at 280 nm and 210 nm.

1. Unfermented Kimchi, 2. Fermented Kimchi with
no addition of CD, 4. Fermented Kimchi with 2%
addition of CD, 10. Kimchi pill.
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Table 6. Contents of Kimchi pill
Kimehi Total sugar Reducing Protein Amino Salt Acidity Other solid  Moisture
(%) sugar (%) (%) acid(%) (%) (%) material (%) (%)
Kimchi pill 14.4 8.8 48 2.4 4.0 32.8 35 74.4 0.0
Kimchi 2.0 2.0 35 0.6 0.5 10.5 42 79 84.4
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Table 7. Efficacy of Kimchi pill on obesity Table 8. Efficacy of Kimchi pill on conspitation
Weight in ~ Weight after Reduced No Sex Ascariasis rate
No Sex the initiation 60 days  weight amount | M 5
(k) (kg) (ke)
2 F 4
1 M 106.0 102.3 37
3 M 3
2 F 80.8 78.0 2.8
4 F 4
3 M 96.4 95.0 1.4
5 M 5
4 F 68.7 67.7 1.0 p . 3
5 M 95.0 953 +0.3 ; M s
6 F 66.5 64.8 1.7 g . s
7 M 84.4 84.0 0.4 9 M 5
8 F 74.3 73.2 1.1 10 F )
9 M 84.3 82.2 2.1 1 M 4
10 F 66.6 63.3 33 2 F 4
11 M 91.8 90.4 14 3 M 5
12 F 71.7 709 0.8 14 F 3
13 M 88.3 854 29 15 M 5
14 F 68.6 66.6 22 16 F 4
15 M 9.4 974 2.0 17 M 4
16 F 722 69.7 2.5 18 F 2
7 M 90.8 89.0 1.8 19 M 4
18 F 72.7 703 2.4 20 F 5
9 M 102.1 99.3 2.8 Total 80+4.0
20 F 74.0 721 1.9
* 1. It became very weak, 2. It became weak, 3. It has no
Total 1,654.8482.7 1,616.9+80.8 37.9+1.9
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efficacy, 4. It has efficacy, 5. Constipation was relieved

completely.
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