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The Prevention of Gut Microbiome and Intestinal Diseases from
Supercritical Heat-treated Radish Complex Extracts
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Abstract The purpose of this study was to investigate the effects of intestinal bacteria on the growth of enteric
bacteria, especially infectious harmful bacteria such as food poisoning, gastritis and enteritis, and the growth of
beneficial bacteria. By dividing the rat into three test groups; normal control group, Loperamide-treated group,
and supercritical heat-treated radish complex extracts(HRE)-treated group, animal experiments were performed to
inhibit the growth of harmful bacteria without affecting the growth of beneficial bacteria in the intestine. It was
found that it can be usefully used as an effective and safe health food composition for improving intestinal
function and bacterial intestinal disease. In particular, it can be concluded that supercritical heat-treated radish
complex extract is a safe food that does not show any side effects even when taken for a long time.
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Figure 1. Colony morphologies of the dilution—plate counts on
the day <D+2> for each experimental group.

<Left> Normal control ; <Middle> Supercritical Heat-treated
radish Complex group ; <Right> Loperamide-treated group
Photographs of the 107-dilution plates (8.5 cm in diam) on
the day <D+2> were taken by a digital camera.
Punctiform colonies of lactic acid bacteria are not clearly seen,
however it is possible to distinguish the large size colonies of
the other enteric bacteria including RF-8(Klebsiella
pneumoniae) and RF-17(Dermacoccus nishinomiyaensis). The
appearent numbers are much lower in the plate from
Supercritical Heat-treated radish Complex group <Middle> than
the normal control group and Loperamide-treated group.
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Figure. 2. Growth inhibition of yersinia enterocolityca by the
ingredients of the Suoercritical Heat- treated Complex radish
extracts(HRE).

Which containing 80 #£ of the extracts at the concentration of

7,0001g/mé

1. Extract from Radish, 2. 3~10KD fraction of the extract from
Radish,3. Extract from Carrot, 4. 3~10KD fraction of the extract
from Carrot,5. Extract from Tea, 6. The Suoercritical Heat-
treated Complex radish extracts(HRE).
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Table 1. S=24AE Soto| SHEQ| ZHofA ZESH Mo

Table 1. Viable counts of microorganism in the feces of rats during the experiments

?:r?t: Viable May 8 May 10 | May 11 May 13 | May 15 | May 17 | May 19 | May 21 May 30
groups counts by | <D-3> | <D-1> <D 0> <D+2> | <D+4> <D+6> | <D+8> | <D+10> | <D+19>
@ 1.7x10° 34x10° 1.0x10% 29x10° 2.2x108 3.0x108 35x10° 42x10° 27x10°
~20x10° | ~16x10° | ~30x10° | ~27x10° | ~13x10° | ~38x10° | ~26x10° | ~28x10° | 2.1x10°
Normal
34 23 24 25 17 39 42 33 29
<B> _ 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9
45%10 5.3x10 3.9x10 4.2x10 3.3x10 6.7x10 4.4x10 3.9x10 35¢10
4.4x10° 36x10° 1.4x10° 22 47 13x10° 26x10° 9.2x1(° 56x10°
<A> _ o | 9 | 9 | 8 | 8 | 9 | 9 | o | 9
2.3x10 24x10 2.3x10 7.5¢10 8.7x10 2.9x10 36x10 2.3x10 1910
HRE
19 45 33 34 5.1 47 57 27 44
<B> N 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9 | 9
6.4x10 50x10 35¢10 6.9%10 6.9x10 7.2x10 7.0%10 6.8x10 7.5%10
% 32108 | 24x10° 13x10% | 29x10? 3.2x108 2.0x108 36108 | 6.1x10° 59x10°
Loper- ~26:10° | ~34x10° | ~25¢10° | ~12¢10° | ~15x<10° | HHx10° | ~32x10° | ~31x10° | ~18x10°
amide
control 25 38 22 43 32 33 38 49 38
<B> _ o | 9 | 9 | 9 | 9 | g | 9 | 9 | 9
55%10 48x10 24x10 4.9x10 9.1x10 6.7x10 6.0x10 52x10 54x10

1) Experimental groups refer to the text.

2) Viable counts for <A> indicated that the organim able to grow under aerobic condition were counted, whereas for <B> under
anaerobic condition(Hz-5% : CO2-10% : No-85%), respectively.

3) Viable counts are presented as the number of viable cells per gram of feces.

Table 2. S=4ae Sote| HES| ZHoAM S7|A x=H A dI|H oM M|t S2Y AF(ME).

Table 2. Comparison of the viable counts between excreted and unexcreted feces.

Viable
Experimental groups Excreted feces Unexcreted feces*
counts by
<A> 27x10%~2.1x10° 5.3x10°~2.0x10°
Normal control

<B> 29~35x10° 2.8~6.3x10°

Suoercritical Heat-treated <A> 5.6x10°~1.9x10° 4.1x10°~2.1x10°
Radish Complex group <B> 29~35x10° 50~6.1x10°
control <B> 29~35x10° 5.1~6.8x10°

1) Viable counts for <A> indicated that the organism able to grow under aerobic condition were counted, whereas for <B> under
anaerobic condition, respectively.

2) Viable counts are presented as the number of viable cells per gram of feces.

3) = Unexcreted feces were obtained from the intestinal feces of the rats on the final days of the experiments.
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Proteus vulgaris ATCC 13315 Escherichia coli ATCC 10798

—e— Control

610

Goowth (A )

(1] (-] 12 24 36 a8

o 8 12 24 36 48

Period of Cultivation (hour)
Period of Cultivation (hour)

Figure 3. Z&A dHe| F =& FEET SHHE(R, 2, &t F&2)2| @#F(Proteus vulgaris, Escherichia coli)¥Sx{s =}

Figure 3. Growth inhibition of by the ingredients of the supercritical heat-treated radish complex extracts the cultures were grown
on NB in shake flasks containing plant extracts from Radish, carrot, Tea at the concentration of 7,000 wgm?

, ) Klebsiella pneumonice ATCC 13833
Salmonella typhimurium ATCC 14028

1.0
1.0
0.8
0.8
AE 0.6
~ 0.6
4 g
S
—4— Control 0.4
— R &
G #— D —8— Control
— T f - R
0.2+ —= D
/ —— T
0.0+, T T T T T
T T T T T T 0 6 12 24 36 48
o 6 12 24 36 48

Period of Cultivation (hour)
Period of Cultivation (hour)

Figure 4. ZH gxz| F E¢ FE2F MM E(F, &2, At F&2)2| #F(Samonella typhimurium, Klebsiella pneumoniae)
SA& 21t

Figure 4. Growth inhibition of by the ingredients of the supercritical heat-treated radish complex extracts the cultures were grown
on NB in shake flasks containing plant extracts from Radish, carrot, Tea at the concentration of 7,000 xgm?

Tersinia enterocolityca

Gowth (A )
610

o 6 12 24 36 48

Period of Cultivation (hour)

Figure 5. Z&lH ¥gxg| & =% FE22T 2HME(R, 22, A& F&£5)2 #F(Tersinia enterocolityca) S sl St

Figure 5. Growth inhibition of by the ingredients of the supercritical heat-treated radish complex extracts the cultures were grown
on NB in shake flasks containing plant extracts from Radish, carrot, Tea at the concentration of 7,000 xgmé
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