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KCTC 5014, by the Combination of Natural Products
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Abstract

The growth of C perfringens was inhibited by the combination of natural products which have antioxidative
capacity. C. perfringens was controlled very effectively by each or the combination of Paeonia japonica,
Atractylodis rhizoma alba, Epimedii herba, Acori graminei rhizoma, Schizandrae fructus, Lycii fructus, Cinnamomi
cortex, Sophorae flos, Phellodendri cortex, Nelumbo nuclfera gaertner, Asparagi tuber, Mori cortex radicis,
Astragali radix, and Coptidis rhizoma. The combination of Phellodendri cortex, Epimedii herba, Astragali radix
and Glycyrrhizae radix inhibited the growth of C. perfringens by 75% and increased the antioxidative activity
by 4.4 times. This combination also eliminated more than 80% of hydroxyl radical. These natural products can
be utilized as pharmaceuticals, functional foods, antiaging tea, and multifunctional fermentative beverages.
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trumef] wel o] #F= A B, C,DEE 39 574x gz 3 ol & A4 3L, enterotoxing A4katet At o]
Wl ATHE). ARl Al S doTlE dATFS AY s Al Ee Agste] BF, AAE TE S AFES doqd

A, Abgko|ut FE-of b3tk Yo Ea)Ete], EW Foll ook (1,2). mepA] ol &t Fal A& AT ‘2}% HHo 7
ojuf ol 23 502 &A3r} AY wFe FQ BiE o Aol A g3} 12T Al A S d el A
=4, & lecithinase ColH, ©] H4& # o 87} Yo F4} A e iAo 2 Re] AAbsE alcoxyl radical RO - ),

b 24 A 7Fo ) Abubela, RE R Eo) sl Alsbw 4 singlet oxygen('02), peroxynitrite anion(ONOO ), peroxyl

o) Y AtE do g, £¥ A Ew 9lt) o] E = AAA e A radical(ROO - ), nitric oxide(NO), semiquinone radical, hy-
E2-& A 8k lecithine® §H-f-3}+& lipoproteinel] =H-4-3}) drogen peroxide(H:0z), superoxide anion{QO> ), hypochlorous
of ulo] Abg| & o o 77 M EE 3 FcH4), T4 gl acid(HIOCD) 52} ROS(reactive oxygen species)(5-9)el| 2]}
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Fig. 1. Frequent targets of ROS.
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0.2 mL, 0.1 M phosphate buffer(pH 7.4) 1.2 mL, 10 mM<]
H0» 49 02 mLE 7Feba 37°Ce] &g oA 4417 nk-%-
2171 & 2.8%2] TCA(trichloroacetic acid) €94 1 mLE& 7}
glo] uk-g-& F2) A1 7] 57, A4 5] += malondialdehyde & 1.0%2]
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Fig. 2. The inhibition effect of natural products on the growth of C. perfringens.
Panel (a). @: Paeonia japonica, B: Atractylodis rhizoma alba, & Epimedii herba, ®: Acori graminei rhizoma, @: control.

Panel (b).

: Acanthodanacis cortex, B Lycii fructus, & Cinnamomi cortex, ®: Sophorae flos, @: control.

o
Panel {c). ®: Phellodendri cortex, ® Nelumbo nuclfera gaertner, A: Asparagi tuber, ®. Mori cortex radicis, @: control.
®
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Fig. 3. The inhibition effect of two mixed combination of natural products on the growth of C. perfringens.
Panel (a). @: Scutellaria baicalensis george and Asparagi tuber, W: Scutellaria baicalensis george and Mori cortex radicis, A:
Scutellaria baicalensis george and Lycii fructus, &: Scutellaria baicalensis george and Glycyrrhizae radix, @: control.
Panel (b). @ Scutellaria baicalensis george and Astragali radix, B: Lycii fructus and Phellodendri cortex, A: Phellodendri cortex
and Moricortex radicis, ®: Phellodendri cortex and Glycyrrhizae radix, @: control.
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Fig. 4. The inhibition effect of three mixed combination of nat~
ural products on the growth of C. perfringens.

A Scutellaria baicalensis george, Epimedii herba and Astragali
radi, &' Scutellaria baicalensis george, Phellodendri cortex and
Lycii fructus, @ Scutellaria baicalensis george, Phellodendri
cortex and Epimedii herba, @:. control.
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Fig. 5. The inhibition effect of four mixed combination of nat-
ural products on the growth of C. perfringens.

e: combination of Scutellaria baicalensis george, Lycii fructus,
Schizandrae fructus and Glycyrrhizae radix, B Scutellaria bai

calensis george, Lycii fructus, Epimedii herba and Astragali
radix, &' Scutellaria baicalensis george, Phellodendri cortex, Epi-
medii herba and Astragali radix, ®. Phellodendri cortex, Epi

medii herba, Astragali radix and Glyvevrrhizae radix, @: control.
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Fig. 6. Comparison of antioxidative capacities of the mixed
combinations of four natural antioxidants.

@ combination of Scutellaria baicalensis george, Lycii fructus,
Epimedii herba and Astragali radix (568.75), m: Phellodendri
cortex, Epimedii herba, Astragali radix and Glycyrrhizae radix
(581.89), A: Scutellaria baicalensis george, Phellodendri cortex,
Epimedii herba and Astragali radix (576.67), & Scutellaria bai-
calensis george, Lycii fructus, Schizandrae fructus and Gly-
cvrrhizae radix (483.22), @: control (116.61). Numerics in brackets
are designated as AUC of the each combination.
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Fig. 7. OH 'radical elimination ratios by the mixed combina-
tions of four natural antioxidants.

A’ combination of Phellodendri cortex, Epimedii herba, Astragali
radix and Glycyrrhizae radix, B: Scutellaria baicalensis george,
Pheliodendri cortex, Epimedii herba and Astragall radix, C:
Scutellaria baicalensis george, Lycii fructus, Epimedii herba and
Astragali radix, D: Scutellaria baicalensis george, Lycii fructus,
Schizandrae fructus and Glycyrrhizae radix. All values are mean

+SE (n-3). T3 1/50, 1/100, 17200, B& 1/300.
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Table 1. Amounts of aromatic compounds and total phenols of the mixed combinations of four natural products

Combinations Absorbance Amounts of total
at 280 nm  phenols (ug/100 g)
Phellodendri cortex, Epimedii herba, Astragali radix and Glycyrrhizae radix 1.85 16.50
Scutellaria baicalensis george, Phellodendri cortex, Epimedii herba and Astragali radix 1.80 16.05
Scutellaria baicalensis george, Lycii fructus, Epimedii herba and Astragali radix 1.80 16.05
Scutellaria baicalensis george, Lycii fructus, Schizandrae fructus and Glycyrrhizae radix 1.75 15.82
B Al A8 4559 28 5245 A BE AR E200005-2) A7k dRolnf, o]e zhapgc).
Aol wPER AR gu) o)Al ¥ Ao B vhehykon] by
Ead e EA RO E 164 o|AH, WA Al Zalw k= 174 £ 43
AT FL o2 vhebgrl o] A& 45/ 23¢E 74
E AdAEL] AE Wolle =3rco} kgl 259 phe- 1. Bergan T. 1984. Pathogenicity of anaerobic bacteria. Scand
nols, phenolic acid @ polyphenol & 7}x1 7 9} 7] &2 J Gastroenterol Suppl 91: 1-11.
" = Poyp a7 2. Hart GB, Lamb RC, Strauss MB. 193. Gas gangrene. J
2 Abudg Trauma 23: 991-1000.
3. http://microvet.arizona.edu/Courses/MIC420/lecture_notes/
2 < clostridia/clostridia_enterotoxic/cperfringens_enteric.html.
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