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Effects of Ginseng Saponin Metabolites and Intestinal Health Active
Ingredients of Vegetables Extracts and Fermented Lactic Acid Bacteria
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Abstract In this study, 8 kinds of fruits and vegetables such as apples, pears and radishes were cut and hot
water extracts and Steamed hot water extract from fruits and vegetables were prepared and used as experimental
substrates. As a result of fermenting with 1% (W/V) red ginseng extract (W/V) and 8 types of lactic acid
bacteria mixed starter added to the lactic acid bacteria fermented extract, the pattern and content of ginsenosides
were almost unchanged in the fruit and vegetable extract group and the steam treatment group. However, in the
lactic acid bacteria fermented group, the TLC pattern was changed according to the fermentation process and
treatment, and the content of ginsenosides converted into Rgsz(S) and Rgs increased. No change in the number
of lactic acid bacteria (cfu) was observed in all four types of fruit and vegetable extracts. The number of lactic
acid bacteria CFU was slightly decreased in the four fermented groups of fruit and vegetable extracts, but the
growth inhibitory effect of beneficial bacteria was not significant. The growth inhibitory effect of the three
harmful bacteria was not affected by the growth of E. coli and Pseudomonas in the four fruit and vegetable
extracts. However, the proliferation of Salmonella was inhibited, which was confirmed as the growth inhibitory
effect of the fruit and vegetable extract regardless of whether the steamed hot water extract or red ginseng
extract was added.
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Vegetables Extracts and Fermented Lactic Acid Bacteria
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Effects of Ginseng Saponin Metabolites and Intestinal Health Active Ingredients of
Vegetables Extracts and Fermented Lactic Acid Bacteria

Red ginseng extract 1% added Red ginseng extract 5% added

Red ginseng extract 3% added

% 2. I F FE20 IS SMFEEC s FAT v LAY
Figure 2. Lactobacillus culture test by each concentration of red ginseng extract added to the extract of steaming fruit-vegetable.
= After steaming fresh fruits and vegetables, 1%, 3% and 5% of red ginseng extract was added to the steaming fruit-vegetable

extract and cultured for 24 to 48 hours at 37°C on MRS agar medium.
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Table 1.Measurement of the number of lactic acid bacteria(lal
mixture of fruit and vegetable extract
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after fermentation of lactic acid bacteria using water extract of a

Number of viable

Remarks
cells

Sample

A. Lactobacillusfermentation(LAB/F*) with the
fresh sample extract

1.15x107 (cfu/ml)

Fermentation at 37°C for 48 hours by adding a starter of
8 kinds of lab mixture®

B. LAB/F* with the steamed sample Extract

1.18x107(cfu/ml)

Fermentation at 37°C for 48 hours by adding a starter of
8 kinds of lab mixture®

C. LAB/F* with 1% red ginseng extract added to
the fresh sample extract

2.76x10" (cfu/ml)

Fermentation at 37°C for 48 hours by adding a starter of
8 kinds of lab mixture®

D. LAB/F* with 1% red ginseng extract added to
the steamed sample extrac

2.94x107 (cfu/mil)

Fermentation at 37°C for 48 hours by adding a starter of
8 kinds of lab mixture®
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Figure 3. TLC of 1-butanol layer for detection of ginsenosides of ginseng contained in the extracts of samples.
P G-4: the standard mixture of Rb1, Rd, Re and Rg1

P G-3: the standard mixture of Rb2, Rc and Rd
% Refer to Table 1 for details by sample number

> Silica gel 60 TLC aluminum sheet was developed with chloroform/methanol /water(65: 35: 10, lower phase)
and then detected by 10%-sulfuric acid/ethanol spraying and heating.

Rg2 Rg3 Rkl Rg5 Rext 3 4 C v}
# Sample number

8 4. M=

Rg2 Rg3 Rkl Rg5 Rext 3 A G
#Sanple number

FE20l ghrE o MM AtolE M8 1-FEEE TLC

Figure 4. TLC of 1-butanol layer for detection of ginsenosides of ginseng contained in the extracts of samples.

P G-4: the standard mixture of Rbi1, Rd, Re and Rgl

P G-3: the standard mixture of Rb2, Rc and Rd
% Refer to Table 1 for details by sample number

> Silica gel 60 TLC aluminum sheet was developed with chloroform/methanol /water(65: 35: 10, lower phase)
and then detected by 10%-sulfuric acid/ethanol spraying and heating.
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(UV 365nm lamp detection)- 1 (Visual detection)- 1 (Visual detection)- 2*

G-4 G-3 Rg2 Rk1 1 2 3 a G4 G3 Rg2 Rk1 12 3 4 G4 G3Rg2 RK1 12 3 4
Rg3 Rgs Fruit extracts Rg3 Rg5 Fruit extracts Rg3 Rg> Fruit extracts

% 5 MEFZEE2FE ZMTAOIE TLC T Znt

Figure 5. TLC of 1-butanol layer from which saponins are mainly extracted for detection of ginsenosides contained in extracts of
samples

* G-4: Mixtures of Rb1, Rd, Re and Rg1, G-3: Mixtures of Rb2, Rc, and Rd, Sa: Check saccharides contained in the sample,
Silica gel 60 TLC aluminum sheet was developed with was developed with the lower phase of chloroform/Methanol/Water(65: 35:
10, lower phase) and then detected by 10%-sulfuric acid/ethanol spraying and heating at 105°C for 10 minutes. *Visual detection-
2 was further sprayed with anillin-diphenylamine—phosphoric acid spraying reagent for the detection of saccharides and heated
at 85C for 10 minutes.

(UV 365nm lamp detection)- 1 (Visuzl detection)- 1 (Visual detection)- 2%

g2
RgT  Rgd 5
.
ReRd.
Rb¥. - “
¥ ——— ., * . .
G4 G3 Rg2 RkiRgs 5 6 7 G4 G3 Rg2 Rk1Rg5 5 6 7
3 Fruit extracts Rg3 Fruit extracts

3% 6. ARFE=Z2FE JM A= TLC ©™74 Z1t
Figure 6. TLC of 1-butanol layer from which saponins are mainly extracted for detection of ginsenosides contained in extracts of

samples
* G-4: Mixtures of Rb1, Rd, Re and Rg1, G-3: Mixtures of Rb2, Rc, and Rd, Sa: Check saccharides contained in the sample

(UV 365nm lamp detection)- 1 (Visual detection)- 1 (Visual detection)- 2*

G4 G3 Rg2 Rg2 Rkl Rgs _8 9O G4 G3Rg2 Rg3 RK1 Rg5 8 9 G4 G3 Rg2 Rg3 Rkl Rgs 8 Py
Extracts Extracts Extracts

J8 7. NEFZEE2FE ZMTAO|E TLC TIH Znt
Figure 7. TLC of 1-butanol layer from which saponins are mainly extracted for detection of ginsenosides contained in extracts of

samples
*G-4: Mixtures of Rb1, Rd, Re and Rg1, G-3: Mixtures of Rb2, Rc, and Rd, Sa: Check saccharides contained in the sample
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Enterococcus plate B. longum plate

a2l 8. Ll FAF(KAE) 3B(Bifidobacterium longum, Lactobacillus Salivarus, Enterococcus faecalis) B A E
Figure 8. intestinal bebefical bacteria (lactic acid bacteria) culture test result

Bifidobacterium longum Lactobacillus salivarus Enterococcus faecalis

log CFU/mL
log CFU/mL
log CFU/mL

Oh el 1 2 3 4 A B C D Oh el 1 2 3 4 A B C D Oh ctd 1 2 3 4 A

a2l 9. Z FdT(sAt) 3B(Bifidobacterium longum, Lactobacilus Salivarus, Enterococcus faecalis) B 2AlE Z o}
Figure 9. 3 types of beneficial intestinal bacteria (lactic acid bacteria) (Bifidobacterium longurn, Lactobacilus Salivarus, Enterococcus
faecalis) culture test result.
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Figure 10.
aeruginosa) culture experiment

Escherichia coli
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Figure 11.

aeruginosa) culture experiment result. * N.D : not detected.

Salmonella typhimurium

3

Intestinal harmful bacteria(pathogenic bacteria) 3 types(Escherichia Col; Salmonelia typhimurium, Pseudomonas
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Intestinal harmful bacteria (pathogenic bacteria) 3 types (Escherichia Coli Salmonelia typhimurium, Pseudomonas
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