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Evaluation of Intestinal Immunity Activity by Steam-Heat Treatment
and Fermentation of Lactic Acid Bacteria of Fruit and Vegetable
Complex Extracts containing Red Ginseng
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Abstract The purpose of this study was to investigate whether the activity of ginsenoside metabolites and the
intestinal immunity antioxidant activity were remarkably improved by lactic acid bacteria fermentation by adding
a small amount of ginsenoside to the complex extracts of fruits and vegetables. It was confirmed that the
increase in intestinal immunity antioxidant activity due to synergistic effect was observed in the fruit-vegetable
extract containing ginsenoside compared to the ginsenoside-only extract or the fruit-vegetable extract. Then, by
adding ginsenosides by content, the concentration of ginsenosides that can obtain a synergistic effect according
to the fermentation of lactic acid bacteria was determined. As a result, it was confirmed that a synergistic effect
was exhibited when lactic acid bacteria were fermented and extracted by mixing ginsenosides in a mass ratio of
3 to 10% with respect to the mass of the fruit-vegetable mixture. As a result, when treated at a concentration
of 200 pg/ml, the fruit-vegetable complex extract containing ginsenoside metabolites inhibited the generation of
NO by about 60% compared to the complex extract containing no ginsenoside, The expression of IL-1(3 was
suppressed by 63%, the expression of IL-6 by 69%, and the expression of TNF-a by 76%, confirming that the
intestinal immune antioxidant properties were significantly improved.
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Evaluation of Intestinal Immunity Activity by Steam—Heat Treatment and Fermentation of

Lactic Acid Bacteria of Fruit and Vegetable Complex Extracts containing Red Ginseng
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Table 1. Cell Viability by 8 Types of Sample for 24 hr in RAW 264.7 cells

= B OS]

Cell viability(%6)

| M=

1

=M got

Sample name
<5;1TL) Normal 1 2 3 4 A B C D
50 9108 | 989+04 | 98205 | 99407 | 100020 | 99107 | 998410 | 99.4+08
100 R5:25 | 902813 | 97527 | 97616 | 97324 | R5:12 | 979:06 | 97.2:03
200 100.0+09 9%9:29 | R7+16 | 9B727 | HM518 | WB3:01 | 944:17 | 965:19 | 95304
500 Q73t16 | 794:19 | 895:27 | 81721 | 90619 | 85635 | 8523 | )8:l4
1000 762:21 | 640:23 | 9119 | 65626 | 82614 | 81620 | 77010 | 67314
120 BopgmL ZsopgmL T100pgmL “200pgmL 400 pg/mL ™800 pg/mL

Figure 1. Cell viability by 8 types of sample for 24 h in RAW 264.7 cells. Cell viability were determined by 8 types of sample at 50,
100, 200, 400 and 800 «g/mlL for 24 h in RAW 264.7 cells. The results were presented by the mean + standard deviation. 0 : Non treatec
RAW264.7 cells
1 : Extract of a mixture of 8 fresh samples, 2 : Extract after steaming 8 fresh sample mixture, 3 : Add 1% of red ginseng extract to
the fresh sample extract, 4 : Add 1% of red ginseng extract to the steamed sample extract, A: Lactobacillus fermentation (LAB/F+) with
the fresh sample extract, B : LAB/F with the steamed sample extract, C : LAB/F+ with 1% red ginseng extract added to the fresh sample
extract, D : LAB/F+ with 1% red ginseng extract added to the steamed sample extract.
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2. NO MMof| n|x|= H&
Table 2. Regulation of NO Production by 8 Types of Sample in LPS-stimulated RAW 264.7 cells

results were presented by the mean + standard deviation.

NC PC

NC : Non treated in RAW264.7 cells
PC : RAW264.7 cells were treated LPS (1 uxg/ml)
1 @ Extract of a mixture of 8 fresh samples, 2 : Extract after steaming 8 fresh sample mixture, 3 : Add 1% of red ginseng extract
to the fresh sample extract, 4 : Add 1% of red ginseng extract to the steamed sample extract, A: Lactobacillus fermentation (LAB/F+)
with the fresh sample extract, B : LAB/F* with the steamed sample extract, C : LAB/F* with 1% red ginseng extract added to the
fresh sample extract, D : LAB/F+ with 1% red ginseng extract added to the steamed sample extract.
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Figure 2. Regulation of NO production by 8 types of sample in LPS-stimulated RAW 264.7 cells.
NO production were measured by 8 types of sample at 50, 100 and 200 «g/mL for 24 hr in LPS-stimulated RAW 264.7 cells. The

B

Table 3. Effect of 8 Types of Sample on production of IL-18 in LPS-induced RAW 264.7 cells

Co Sample name

( g/?ri) production(%)

" NC PC 1 2 3 4 A B C D
50 99.9+1.5 99.7+2.1 69.6+1.1 73.8+2.6 96.7£1.6 75.9+1.3 56.8+2.7 61.8+1.4
100 287404 | 100011 | 99.8+1.3 996+1.8 65.1+0.6 66.9+1.3 96.6+2.3 68.8+2.3 55.0+1.2 56.6+1.4
200 994+2.6 87.0+19 59.2£2.0 64.7£1.0 9%6.0+25 68.2+2.7 53.8£1.3 54.8+0.6

B 50 yg/mL B 100 pg/mL 5200 pg/mL
. 120.0
g
: 100.0
E 80.0 {
é- 60.0
% 40.0

IL-1p production(pg/mL)

Normal Control

1

2

3

4

A

T2l 3. LPS XI=3of 2|t Raw 264.7 MIZolMe| 871X A|RXE|F2l IL-18 6T
Figure 3. Effect of 8 Types of Sample on production of IL-18 in LPS-induced RAW 264.7 cells. The cells were stimulated with
1 pg/mL of LPS only, or with LPS plus 8 Types of Sample for 24 hr. IL-18 produced and released into the culture medium was
assayed using the ELISA method. The data represent the mean+SD of triplicate experiments.
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o Sample name
ne. IL-18 production(%)

(ug/mlL)

NC PC 1 2 3 4 A B C D
50 4657174 | 428094 | 337.3+276 | 376.7+16.6 | 380.8+22.1 | 343.6+21.8 | 267.8+20.0 | 266.2+16.0
100 500435 | 560.5+19.3 | 380.9+12.1 | 351.2+19.8 | 330.3+5.8 | 337.7+¢33.7 | 340.1+14.1 | 3185+17.7 | 170.5+21.7 | 187.9+16.0
200 31534228 | 262.2£19.2 | 197.3x180 | 265.5+7.8 | 304.2£26.2 | 224.3+10.9 | 133.7+154 | 1680+17.8
B 50 pg/mL 2100 yg/mL B200 pg/mL
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Table 4. Effect of 8 Types of Sample on production of IL-6 in LPS-induced RAW 264.7 cells

Co Sample name
nc. IL-6 production(%)
(ng/mL)
NC PC 1 2 3 4 A B C D
50 884.1+20.8 | 732.7+10.3 | 58.8+22.0 | 6288+95 | 817.7+20.0 | 630.9+26.7 | 497.2+20.9 | 593.4+22.9
100 17521 | 1039+37.0 | 730.7+16.4 | 621.8+11.4 | 5155188 | 605.5+19.8 | 61544195 | 568.9+26.8 | 399.0+18.1 | 530.5+82
200 7054466 | 604.8+11.3 | 488.3+21.4 | 571.6+24.8 | 572.1+23.0 | 559.2+29.3 | 349.1+156 | 561.6+17.2
B 50 pg/mL =100 pg/mL 5200 pg/mL
1,200
~ 1,000
El
& 800 4
§ 600
w0
2
200

Normal Control 1 2 3 4

A B 2 D
JO% 4. LPSKI=30l °[$t Raw 264.7M Zof|M 2| 871X| A|ZX2|Fe IL-6 &dE g3t
Figure 4. Effect of 8 Types of Sample on production of IL-6 in LPS-induced RAW 264.7 cells. The cells were stimulated with 1
wa/mL of LPS only, or with LPS plus 8 Types of Sample for 24 hr. IL-6 produced and released into the culture medium was

assayed using the ELISA method. The data represent the mean+SD of triplicate experiments.

# 5. TNF-a gsiof| o|x|= H&t
Table 5. Effect of 8 Types of Sample on production of TNF-a in LPS-induced RAW 264.7 cells

Co Sample name
ne. TNF-a production(%)
(pg/mL)
NC PC 1 2 3 4 A B C D
0 11005+185 | 1093.3+26.0 | 9475156 | 9B1.1+20.3 | 906.7+27.3 | 862257 | 671.1+66 | 838.1+11.4
100 634429 | 11687+134 | 10740151 | 1045.9+26.0 | 8125+7.4 | 922.7+21.8 | 8204+32 | &15+155 | 662.7+11.2 | 7159+38
200 9937445 | 964.9+22.7 | T52.8+282 | 814.0+236 | 812.0+305 | 790.7+148 | 6281454 | 652.4+19.9
B 50 yg/mL 2100 pg/mL 5200 yg/mL
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a8 5. a8 5. LPS At=of ost Raw 264.7MZol|AM 2| 871X TNF-a ST &1t
Figure 5. Effect of 8 Types of Sample on production of TNF-a in LPS-induced RAW 264.7 cells. The cells were stimulated with

1 pg/mL of LPS only, or with LPS plus 8 Types of Sample for 24 hr. TNF-a produced and released into the culture medium was
assayed using the ELISA method. The data represent the mean+SD of triplicate experiments.
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