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Abstract

To evaluate the effect of red ginseng on kimchi (Korean pickled cabbage) fermentation, baechu kimchi was prepared
after supplementation with ginseng extract. The quality characteristics of kimchi prepared with this extract at 0,
0.5, 1, 3 and 5% (all w/w) were investigated during 4 days of fermentation at 20°C. The pH values in samples
with ginseng extract were higher than that of the control, and total acidity levels were lower. The lightness (L
value) of the control sample was lower than that of kimchi fermented with red ginseng extract. Redness (a value)
of supplemented kimchi was higher than that of the control, whereas the yellowness (b value) of kimchi treated
with 5% (w/w) extract was higher than that of all other samples. The control sample had the highest b value
after 4 days of fermentation. The hardness of all samples fermented with ginseng extract was higher than that
of the control. The levels of total viable microbes, and those of lactic acid bacteria and yeast, were remarkably
reduced in the presence of ginseng extract. However, the high concentrations of ginseng (3% and 5%, both w/w)
reduced acceptability in terms of color, taste, texture, and overall attractiveness. We thus conclude that 0.5-1%
(w/w) ginseng extract might be appropriate for supplementation of kimchi.
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Table 1. Ingredient ratios for the preparation of Afmch7 containing
red ginseng extract

Red ginseng extract (%)

Ingredients Control

0.5 1 3 5
Scallion 298¢ 2% ¢ 298 ¢ 298 ¢ 298 ¢
Garlic 17¢ 1.7g 1.7g 1.7g 1.7g
Ginger 092¢g 092¢g 092 ¢ 092 ¢ 092 ¢
Red pepper powder 7 g 7¢g 7¢g T¢g T¢g
Fish sauce 469 mL 469 mL 469 mL 469 mL 4.69 mL
Sugar LI6g 1l6¢g 116 ¢ 116 ¢ 116 g
Red ginseng extract O mL 05 mL 1 mL 3mL 5SmL
Water SmL  45mL  4mL 2 mL 0 mL

This amount is standard ratios on 100g salted chinese cabbage.
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Fig. 1. Changes in pH of kimchi prepared with red ginseng extract
during fermentation for 4 days at 207C. Red ginseng extract was
added to the kimchi respectively O(control), 0.5, 1, 3 and 5 %
compared of salted chinese cabbage.

Control(@): addition of 0% red ginseng extract.

0.5%(O): addition of 0.5% red ginseng extract.

1%(V): addition of 1% red ginseng extract.

3%(V): addition of 3% red ginseng extract.

5%(M): addition of 5% red ginseng extract.

Values are expressed as means:SD, n=4. Means at a time with a common letter differ,
p<0.05.
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Fig. 2. Changa in total acid content of Aimchi prepared with red
ginseng extract during fermentation for 4 days at 20C. Red
ginseng extract was added to the Aimchi respectively O(control), 0.5,
1,3 and 5 % of salted chinese cabbage.

*The symbols in the figure are the same as described in Fig. 1.
Values are expressed as means:SD, n=4. Means at a time with a common letter differ,
p<0.05.
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Table 2. Color parameters of kimchi made with red ginseng extract during storage at 20C

Red ginseng extract (%
I;I;:llltlzr tif[tl(él(‘?lgi) Coerll) 05 1 : : ( )3 5
0 29.7720.01% *34.13001° #35.58:0.01° ®31.41£001° #31.8420.05°
L 2 #3256:0,01" ©32.19:0.03° ©3).84:0.06' “31.16£0.03° 31,610.04°
4 A3.77:0.01° $3365:0.10° #35.36:0.01" #32,5910,01° #33.2240,06°
0 22.70:0.04° “18.20£0.07 €18.82:0.01° ©1.23:0,05° ©2.29+0,08°
a 2 $)5.16+0.02° $)5.1420.05" 423.1440.02° 5)3.83£0.05° $4.42£0,09°
4 A27.96+0.01° 46.30£0.10° 52.90+0.02° 24.5140.04* 247340.08°
0 €14.85£0.02° %9.17£0.07° €10.22+0.04" C11.75£0.04° €15.99:0.10°
b 2 $17.28+0.06' A16.570.02° ®14.72£0,00° ®15.46:0.02° $16.2810.03°
4 *19.1820.02° A16.52£0.05° A15.000.02° A16.33£0.04' A16.740.08°
Control”: non added with red ginseng extract.

Kimchi made with the level of O(control), 0.5, 1, 3 and 5 % red ginseng extract versus salted chinese cabbage.

Values are MeantS.D., n=3.

"“Means with different superscript in a row are significantly different(p<0.05) by the Duncan’s multiple range test.
“PMeans with different superscript in a column are significantly different(p<0.05) by the Duncan’s multiple range test.
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Table 3. Changes in the hardness of Aimchi prepared with red ginseng extract during fermentation for 4 days at 20T

Red ginseng extract (%)

Sample Control”
0.5 1 3 5 F-value
0 "57698+138.16” 4533 48:146.63" #536.85£158.62° A547.69:82.40" #505.8192.06' 0.30
Hardness 2 448274248 04° #502.86:101.23" 45828998 60" #629.70£123.07" A566.88+119.31" 1.74
4 #503.59£101.97° 4578.67107.39" #588.93£143.98" 4584.24246.07" A621.59295.48' 0.88
F-value 133 0.03 0.32 146 1.88
Control”: non added with red ginseng extract.

Kimchi made with the level of O(control), 0.5, 1, 3 and 5 % red ginseng extract versus salted chinese cabbage.

Valu% are MeantS.D., n=7.

"““Means with different superscript in a row are significantly different(p<0.05) by the Duncan’s multiple range test.
APMeans with different superscript in a column are significantly different(p<0.05) by the Duncan’s multiple range test.
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Fig. 3. Changes in microorganisms of kimchi prepared with red
ginseng extract during fermentation for 4 days at 20°C.

(A): total viable cell, (B): lactic acid bacteria, (C): yeast
*The symbols in the figure are the same as described in Fig. 1
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Table 4. Sensory evaluation scores on kimchi prepared with red ginseng extract on day 3

Red ginseng extract (%)

Sensory Characteristics Control”

05 1 3 5
Sour taste 6.9:2.0” 56£3.1° 55:2.3" 36127 32822
Tangy taste 7341 4° 6.3£16" 59:2,0" 45424 3.6£19°
Intensity Umami taste 71416 5.9420" 53:12° 564170 4387
Spicy taste 79:2.0° 66415 65:0.5" 59+15° 5317
Bitter taste 40414 53:25° 7213 62418° 75:18
Appearance 834177 7442.1° 6.5+14™ 62+18" 58+1.0°
Color 8116 7.142.1° 6.8:1.6" 57426 56:12°
Preference Texture 79+1.1° 6.0£1.3° 63+1.3" 6.0£22° 57223
Over-all flavor 5915 59+14° 6.7£10" 5813 55¢12°
Over-all acceptability 75414° 6.5¢19" 5.7423" 42415 52422

Control": non added with red ginseng extract

Kimchi made with the level of O(control), 0.5, 1, 3 and 5 % red ginseng extract versus salted chinese cabbage

Values are MeantS.D., n=12

PMeans with different superscript in a row are significantly different(p<0.05) by the Duncan’s multiple range test
9 scoring test: Intensity- 1: extremely weak, 2: very weak 3: weak 4: little weak 5: moderate, 6: little strong 7: strong 8: very strong 9: extremely strong
Preference- 1: extremely poor, 2: very poor, 3: poor, 4: little poor, 5: moderate, 6: little good, 7: good, 8: very good, 9: extremely good
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