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Abstract

A tissue cultured wild ginseng (TCWG) suspension was inoculated with lactic acid bacteria and fermented to improve the
functionality of TCWG. The utilization of TCWG was increased directly using the freeze-dried powder. The optimal ratio of
TCWG powder and water for fermentation was 1:19 (5%), which was selected by measuring the fluidity and viable cell
count according to concentration. The effects on ADH activation and immune cell activation by each ferments with 10 kinds
of Lactobacillus sp. strains were examined. The ferments with the Lactobacillus casei KFRI 692 strain showed 5.4 times
higher ADH activity and 1.3 times higher ALDH activity than the non-fermented TCWG powder (control). The level of NO
production and cytotoxicity was also measured by Raw 264.7 cells. The ferment with the Lac. casei KFRI 692 strain showed
the highest level of NO production and lower cytotoxicity than the others. Therefore, the Lac. casei KFRI 692 strain was
selected as a strain for fermentation of a TCWG suspension to maximize its functionality. To identify the optimal
fermentation time of the selected Lac. casei KFRI 692 strain on the 5% TCWG suspension, the viable cell count of lactic acid
bacterial and the changes in pH were observed for 72 hours. 24-hrs was found to be the optimal fermentation time. In this
way, fermented TCWG with lactic acid bacteria showed higher ADH activation efficacy and immune cell activation than

non-fermented TCWG.
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<Table 1> Starter strain of lactic acid bacteria to ferment the
suspended 5% TCWG" powder

No. Strain
KFRI 128

Lactobacillus acidophilus

KFRI 164 Lactobacillus fermentum

KFRI 345 Lactobacillus bulgaricus

KFRI 442 Lactobacillus delbrueckii subsp. lactis
KFRI 491 Lactobacillus acidophilus

KFRI 658 Lactobacillus gasseri

KFRI 692 Lactobacillus casei

KFRI 693 Lactobacillus casei

KCTC 3594 Lactobacillus reuteri

KCTC 5033 Lactobacillus rhamnosus GG

DTCWG: Tissue cultured wild ginseng.

500 mL# RHE0] 121°C 1587 Baielt). B § st
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<Table 2> pH and viable cell counts on suspended 5% TCWG"
powder ferments by each lactic acid bacteria

Strain No. pH Viable cell count (CFU/mL)
Blank 520 -
KFRI 128 3.96 1.810
KFRI 164 3.92 1.410
KFRI 345 3.94 1.910
KFRI 442 3.94 1.610
KFRI 491 3.70 6.2108
KFRI 658 3.79 1.710
KFRI 692 3.94 1.810
KFRI 693 3.92 9.9108
KCTC 3594 441 4.1107
KCTC 5033 3.90 5.7107

DTCWG: Tissue cultured wild ginseng.
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<Figure 1> The effect of suspended TCWG powder ferments by each lactic acid bacteria on alcohol dehydrogenase (ADH) activity in vitro

*Each values were compared with control at p<0.05
**Each values were compared with control at p<0.01
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<Figure 2> The effect of suspended TCWG powder ferments by each lactic acid bacteria on acetaldehyde dehydrogenase (ALDH) activity in

vitro
*Each values were compared with control at p<0.05
**Each values were compared with control at p<0.01
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<Figure 3> The nitric oxide producing effect of suspended TCWG powder ferments by each lactic acid bacteria on Raw 264.7 cells

*Each values were compared with control at p<0.05

TE AT &2 Mg 525, A AlEg)R]
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WA ADH 42 a A A8 tx12 a4 S4S
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pug/mL FEolA 84.3%2] GATAS B vtg A Al59}
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<Figure 4> The cytotoxicity of suspended TCWG powder ferments by each lactic acid bacteria on Raw 264.7 cells

<Table 3> Change of pH and viable cell counts on suspended 5%
TCWG" powder ferments by Lac. casei KFRI 692 strain
after 0, 4, 12, 24, 48, and 72 hrs of incubation at 37°C

Lactobacillus casei KFRI 692

Fermentation time (hrs) pH Viable cell count (CFU/mL)

0 5.09 5.5107
4 5.05 2.8108
24 3.72 5.1108
48 3.72 1.1108
72 3.71 4.9107

DTCWG: Tissue cultured wild ginseng.
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