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Abstract

This study was done in order to investigate the bioconversion of ginsenoside, as well as the quality characteristics
of fermented ginseng, by using lactic acid bacteria. Quality characteristics such as the thin layer chromatography(TLC)
pattem, ginsenosides, total phenolic content, electron donating ability, and total sugar of fermenting ginseng and
red ginseng were analyzed. The ginsenoside Rg2r, Rh2s and Rh2r of the fermented ginseng and red ginseng for
65 hours at a temperature of 37°C were not detected. The ginsenoside Rgl and Re contents have decreased, while
the Rhl, Rg2s, Rd, Rg3r, and Rg3s have increased due to fermentation. The ginsenoside Rg3 of the fermented
red ginseng has increased and the contents were 114.83 ~131.68 11g/mL (control 104.56 1ig/mL). The total phenolic
content and electron donating ability of the red ginseng have totally decreased after 7 days of fermentation. The
total phenolic contents of the fermented ginseng and red ginseng with different lactic acid bacteria did not show
any tendency as different strains. The electron donating ability of the fermented ginseng has increased; however,
the electron donating ability of the red ginseng has decreased. The total sugars of the fermented ginseng and red
ginseng with different lactic acid bacteria have also decreased.
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Table 1. Analysis condition of ginsenosides for ginseng fermentation extract

Specification Conditions
Instrument UPLC - PDA
Column BEH Cjg (2.1%x50 mm, 1.7 um), Waters
Time (Mir) DI Accoile
initial 85 15
0.5 85 15
145 70 30
Mobile 155 68 32
Phase
16.5 60 40
170 45 55
210 10 90
250 85 15
270 85 15
Flow rate 0.6 mL/min
Injection volume 2 uL
Detector UV 203 nm
Column temperature 40C
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. Standard

. Fresh ginseng
Red ginseng
White ginseng

W= w;m

(Curved ginseng, Six year root)
White ginseng (Six year root)
. Red ginseng (Six year root)
Black ginseng (Six year root)
Fermented red ginseng extract

© N o v s

Red ginseng extract

Fig. 2. TLC patterns of ginsenosides from fermented ginseng extract using lactic acid bacteria.

(S standard, 1 Zactobacillus plantarum KC-1, 2 Lactobacillus brevis KC-2, 3 Lactobacillus sp. KC-3, 4 KC-35, 5 Lactobacillus daelbrueckii subsp. lactis KCTC 1058, 6 Leuconostoc
mesenteroides subsp. mesenterioides KCTC 3718, 7 L. plantarum Danisco, 8 B longum Danisco, 9 B bifidum Danisco-W, 10 B bifidum Danisco-Y).

Fig. 3. TLC patterns of ginsenosides from fermented red ginseng extract using lactic acid bacteria.

(S standard, 1 Lactobacillus plantarum KC-1, 2 Lactobacillus brevis KC-2, 3 Lactobacillus sp. KC-3, 4 KC-35, 5 Lactobacillus delbruecki subsp. lactis KCTC 1038, 6 Leucornostoc
mesenteroides subsp. mesenterioides KCTC 3718, 7 L. plantarum Danisco, 8 B longum Danisco, 9 B bifidum Danisco-W, 10 B bifidum Danisco-Y).
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Table 2. Ginsenosides content of fermented ginseng and red ginseng by lactic acid bacteria

(ug/mL)
Rgl Re Rf Rhl Rg2s Rg2r Rbl Re Rb2 Rd Rg3s Rg3r Rh2s Rh2r

1 12649 12457 318 430 1263  ND' 20867 8328 7126 1354 1393 706 ND ND
210022 103.61 2824 6.06 15.66 ND 192.25 89.75 7501 15.77 25.63 12.45 ND ND
3 90.68 91.48 24.73 6.99 1326 ND 199.46 81.61 247 14.88 28.13 13.19 ND ND
4 10291 103.89 3272 9.29 16.70 ND 216.36 89.99 75.46 1531 28.88 14.01 ND ND
5 70.06 97.90 56.49 20.70 43.81 ND 20840 11277 109.06 69.78 104.56 45.30 ND ND
6 64.22 90.69 58.53 26.84 56.70 ND 30109 11595  108.77 7251 114.83 50.72 ND ND
7 63.38 96.24 62.66 3136 62.15 ND 31126 11931 109.28 7157 131.68 5799 ND ND
8 56.41 86.57 55.06 3122 57.11 ND 28227 11073 104.10 70.48 114.86 50.82 ND ND

1 fermented ginseng extract - blank.

2 fermented ginseng extract - Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718.

3 fermented ginseng extract - 10 strains mix.

4 fermented ginseng extract - Lactobacillus delbrueckii subsp. /factis KCTC 1058.

5 fermented red ginseng extract - blank.

6 fermented red ginseng extract -
7 fermented red ginseng extract -
8 fermented red ginseng extract -

"Not detected.

Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718.
10 strains mix.
Lactobacillus delbrueckii subsp. lactis KCTC 1058.
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Fig. 4. Ginsenoside chromatograms of fermented ginseng and red ginseng extract using lactic acid bacteria.

Y10 strains mix: Zactobacillus Plantarum KC-1, Lactobacillus brevis KC-2, Lactobacillus sp. KC-3, KC-35, Lactobacillus delbruect subsp. lactis KCTC 1058, Leuconostoc mesenteroides
subsp. mesenterioides KCTC 3718, L plantarum Danisco, B longum Danisco, B bifidum Danisco-W, B bifidum Danisco-Y.
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Fig. 5. Changes of total phenol content of fermented red ginseng extract by lactic acid bacteria.
(Stains: Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718, L plantarum Danisco, Lactobacillus delbrueckii subsp. lactis KCTC 1058, B longum Danisco, Lactic acid

bacteria KC-5).
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Fig. 6. Changes of electron donating ability of fermented red ginseng extract by lactic acid bacteria.

(Stains: Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718, L plantarum Danisco, Lactobacillus delbrueckai subsp. /lactis KCTC 1058, B longum Danisco, Lactic acid

bacteria KC-5).
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Fig. 7. Total phenol content of fermented ginsengfred ginseng
extract by lactic acid bacteria.

(Strains: Mix 1~10 strains mix, 1 Lactobacillus plantarum XC-1, 2 Lactobacillus brevis
KC-2, 3 Lactobacillus sp. KC-3, 4 KC-35, 5 Lactobacillus delbrueckii subsp. lactis
KCTC 1058, 6 Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718, 7 L
plantarum Danisco, 8 B fongum Danisco, 9 B bifidum Danisco-W, 10 B bifidum
Danisco-Y/ Fermentation condition: 37°C, 72 hr).
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(Strains: Mix 1~10 strains mix, 1 Zactobacillus plantarum XC-1, 2 Lactobacillus brevis
KC-2, 3 Lactobacillus sp. KC-3, 4 KC-35, 5 Lactobacillus delbrueckii subsp. /lactis
KCTC 1058, 6 Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718, 7 L
plantarum Danisco, 8 B Jongum Danisco, 9 B bifidum Danisco-W, 10 B bifidum
Danisco-Y / Fermentation condition: 37°C, 72 hr).
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(Strains: Mix 1~10 strains mix, 1 Zactobacillus plantarum XC-1, 2 Lactobacillus brevis
KC-2, 3 Lactobacillus sp. KC-3, 4 KC-35, 5 Lactobacillus delbrueckii subsp. /lactis
KCTC 1058, 6 Leuconostoc mesenteroides subsp. mesenterioides KCTC 3718, 7 L
plantarum Danisco, 8 B Jongum Danisco, 9 B bifidum Danisco-W, 10 B bifidum
Danisco-Y / Fermentation condition: 37°C, 72 hr)
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