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The Growth Promotion Effect of Useful Enterobacteria Bifidobacterium
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The growth of enterobacteria, Bifidobacterium adolescentis KCTC 3216 was promoted by natural products bearing
antioxidative capacity and combined two, three and four kinds of them. B. adolescentis was showed a good growth by
Sophorae flos, Phellodendri cortex, Mori cortex radicis, Aurantii nobilis pericarpium, Angelicae gigantis radix, alone, and
two mixed combinations were composed of Paeonia japonica and Theae folium, Epimedii herba and Angelicae gigantis
radix, Paeonia japonica and epimedii herba, Atractylodis rhizoma alba and angelicae gigantis radix, and three mixed
combinations were oraganized with Theae folium, Paeonia japonica and epimedii herba, Theae folium, Beiamcanda
chinensis and Paeonia japonica, Theae folium, Astragali radix and Mori cortex radicis, and four mixed combinations
were formed with Beiamcanda chinensis, Angelicae gigantis radix, Epimedii herba, Theae folium, and Angelicae gigantis
radix, Epimedii herba, Paeonia japonica, Theae folium, and Epimedii herba, Paeonia japonica, Sophorae flos, Theae
folium. The best four mixed combination for the growth of B. adolescentis was mixture of Epimedii herba, Paeonia
japonica, Sophorae flos and Theae folium, which promoted 2.6 times than that of control, and its antioxidative capacity
was also 5.6 times higher, and the ratio of elimination of hydroxyl radical was more than 80% in each dilution rate. As
these combinations of natural products will activate some parts of body, they may be applied to pharmaceuitcal
applications, functional foods, antiaging tea, also expected to promote useful entero bacterial growth for fermentative

beverage bearing multifunction.
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Figure 1. Origine of ROS generation in mammalian organism.
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Figure 2. The effect of each natural product for the growth of B. adolescentis designated pannel (a), (b) and (c). Pannel (a), @:Acanthodanacis cortex,

W:Lycii fructus, A:Cinnamomi cortex, @ :Sophorae flos, @:control. Pannel (b), @:Phellodendri cortex, W:Nelumbo nuclfera gaertner, M:Asparagi tuber,

@:Mori cortex radicis. Pannel (c), @:Aurantii nobilis pericarpium, Wk:Puerariae radix, M:Angelicae gigantis radix, @ :Scutellaria baicalensis george.

Table 1. The promotion effect of two combined natural products for the growth of B. adolescentis

combination of natural products

maximum O.D. (660 nm) of B. adolescentis

Paeonia japonica, Theae folium 0.72

Paeonia japonica, Epimedii herba 0.65

Epimedii herba, Angelicae gigantis radix 0.63

Atractylodis rhizoma alba, Epimedii herba 0.60

Paconia japonica, Mori cortex radicis 0.52

Atractylodis rhizoma alba, Beiamcanda chinensis 0.50

Epimedii herba, Phellodendri cortex 0.40

Epimedii herba, Sophorae radix 0.40

Atractylodis rhizoma alba, Epimedii herba 0.38

Paeonia japonica, Atractylodis rhizoma alba 0.38

Paeonia japonica, Astragali radix 0.38

Atractylodis rhizoma alba, Sophorae flos 0.37

Paeonia japonica, Angelicae gigantis radix 0.37

Paeonia japonica, Phellodendri cortex 0.36

Paeonia japonica, Sophorae flos 0.36

Paeonia japonica, Beiamcanda chinensis 0.35

Control 0.32
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Table 2. The promotion effect of three combined natural products for the growth of B. adolescentis

combination of natural products

maximum 0.D.(660 nm) of B. adolescentis

Theae folium, Paeonia japonica, Epimedii herba
Theae folium, Beiamcanda chinensis, Astragali radix
Theae folium, Mori cortex radicis, Astragali radix

Beiamcanda chinensis, Angelicae gigantis radix, Mori cortex radicis

Theae folium, Mori cortex radicis, Sophorae flos

Theae folium, Beiamcanda chinensis, Angelicae gigantis radix
Theae folium, Beiamcanda chinensis, Mori cortex radicis
Theae folium, Mori cortex radicis, Paeonia japonica

Theae folium, Beiamcanda chinensis, Sophorae flos

Theae folium, Beiamcanda chinensis, Epimedii herba

Theae folium, Angelicae gigantis radix, Astragali radix

Theae folium, Angelicae gigantis radix, Mori cortex radicis
Theae folium, Beiamcanda chinensis, Paeonia japonica
Beiamcanda chinensis, Angelicae gigantis radix, Sophorae flos

Beiamcanda chinensis, Angelicae gigantis radix, Paeonia japonica

Beiamcanda chinensis, Angelicae gigantis radix, Astragali radix
Control

0.65
0.65
0.64
0.62
0.62
0.61
0.60
0.60
0.60
0.59
0.59
0.59
0.58
0.50
0.50
0.48
0.24
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Figure 3. The promotion effect of four combined natural products for the growth of B. adolescentis designated pannel (a), (b), (c), and (d). Pannel (a),

@:combination of Beiamcanda chinensis, Angelicae gigantis radix, Epimedii herba and Paeonia japonica, WkBeiamcanda chinensis, Angelicae gigantis

radix, Epimedii herba and Sophorae flos, A:Beiamcanda chinensis, Angelicae gigantis radix, Epimedii herba and Theae folium, 4p:Beiamcanda chinensis,

Angelicae gigantis radix, Epimedii herba and Astragali radix, @:control. Pannel (b), @:combination of Beiamcanda chinensis, Angelicae gigantis radix,

Epimedii herba and Mori cortex radicis, WkAngelicae gigantis radix, Epimedii herba, Paeonia japonica and Sophorae flos, A:Angelicae gigantis radix,

Epimedii herba, Paeonia japonica and Theae folium, @p:Angelicae gigantis radix, Epimedii herba, Paeonia japonica and Astragali radix, @:control.

Pannel (c), @:combination of Angelicae gigantis radix, Epimedii herba, Paeonia japonica and Mori cortex radicis, B:Epimedii herba, Paeonia japonica,

Sophorae flos and Theae folium, M:Epimedii herba, Paeonia japonica, Sophorae flos and Astragali radix, €p:Epimedii herba, Paeonia japonica, Sophorae

flos and Mori cortex radics, @:control. Pannel (d), @:combination of Paeornia japonica, Sophorae flos, Theae folium and Astragali radiv, Wk:Paeonia

japonica, Sophorae flos, Theae folium and Mori cortex radicis, A:Sophorae flos, Theae folium, Astragali radix and Mori cortex radicis, @:control.
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Figure 4. Comparison of antioxidative capacity with AUC of four

combinations of natural antioxidants used for coulturing B. adolescentis.
@:combination of Paeonia japonica, Sophorae flos, Theae folium and
Mori cortex radicis(644.90), W:Beiamcanda chinensis, Angelicae gigantis
radix, Epimedii herba and Theae folium(608.22), A:Epimedii herba,
Paeonia japonica, Sophorae flos and Theae folium(665.55), 4p:Angelicae
gigantis  radix, Paeonia  japonica and  Theae
Sfolium(659.88), @ :control(116.61). Numerics in brackets are designated as

AUC of each combination,

Epimedii  herba,
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Figure 5. The ratio of OH radical elimnation by four combinations of
natural antioxidants used for coulturing B. adolescentis. [ :1/50,
:1/100, SV :1/200, @ :1/300. A: combination of Beiamcanda chinensis,
Angelicae  gigantis radix, Epimedii herba, and Theae folium, B:
combination of Epimedii herba, Paeonia japonica, Sophorae flos, and
Theae folium, C: combination of Angelicae gigantis radix, Epimedii
herba, Paeonia japonica, and Theae folium, D: combination of Paeonia

Jjaponica, Sophorae flos, Theae folium, and Mori cortex radicis.
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Table 3. Amounts of aromatic compounds and total phenols of four combinations of natural products used for culturing B. adolescentis

Absorbance at Amounts of total phenols

Combination
280 nm (ug/100 g)
Beiamcanda chinensis, Angelicae gigantis radix, Epimedii herba, and Theae folium 1.81 49.67
Epimedii herba, Paeonia japonica, Sophorae flos, and Theae folium 1.84 52.67
Angelicae gigantis radix, Epimedii herba, Paeonia japonica, and Theae folium 1.88 54.67
Paeonia japonica, Sophorae flos, Theae folium, and Mori cortex radicis 1.82 51.67
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