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ABSTRACT - This study was conducted to find material having antibacterial activity. The effects of preservatives,
antibiotics and oriental medicines on growth of tested microorganisms were investigated. The growth of all tested
bacteria was inhibited by water extract of Schizandra chinensis. Antibacterial activity on the concentration of
Schizandra chinensis extract was tested. The growth of Escherichia coli W3110, Enterobacter cloacae MGS82 and
Saimonella typhimurium was extraordinarily inhibited by more than 0.2% concentration of Schizandra chinensis
extract. The specific growth rate of Escherichia coli W3110, Enterobacter cloacue MGE2 and Salmonella
typhimurium under control condition had mean values of 0.514(hr"), 0.381(hr") and 0.489(hr"). respectively. When
0.2% of Schizandra chinensis extract was added, specific growth rates of Escherichia coli W3110, Enterobacter
cloacae MG82 and Salmonella typhimurium were decreased, compared to control, in 1.26, 2.23 and 1.50 fold,

respectively. Minimal inhibitory concentration of Schizandra chinensis extract was 0.25%

on the tested

microorganisms. The growth of Enterobacter cloacae MG82 was more inhibited by Schizundra chinensis extract

than other tested microorganisms.
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Table 1. Lists of oriental medicines used in the experiments

Botanical source Part used

Glycyrrhiza glabra L. var. glandulifera Regel et Zucc.  Root

Lycium chinense Miller Fruit
Angelica gigas Nakai Root
Paconia suffruticosa Andr. Root
Artemisiae lavandulaefolia Dc Whole
Schizandra chinensis Bullion Fruit
Scutellaria beicalensis Gecrg Root
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Table 2. Growth inhibition of antibiotics on test strains

Strai Antibiotics (0.01%)
trains

Ampicillin Chloramphenicol ~ Kanamycin  Neomycin  Penicillin ~ Rifampicin  Tetracyclin
Escherichia coli W3110 - - 15 13 - - 16
Citrobacter freundii MB2 - - 13 13 - - -
Enterobacter cloacae MG82 - - 14 12 - - 14
Salmonella typhimurium 227 - 17 13.5 26 - 12

""No inhibition
“Diameter of clear zone(mm)
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Table 3. Growth inhibition of preservatives on test strains

Preservatives (1.0%)

Strains Sodium Sorbic
propionate acid
Escherichia coli W3110 b -
Citrobacter freundii MB2 - -
Enterobacter cloacae MG82 - -
Salmonella typhimurium 9,57 -
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Table 4. Growth inhibition of oriental medicine extracts on test strains

Water extracts of oriental medicine (10%)

Strains "
1 2 3 4 5 6 7
Escherichia coli W3110 b - - - - 1 -
Citrobacter freundii MB2 - - - - - 10 -
Enterobacter cloacae MG82 - - - - - 15 -
Salmonella typhimurium 1? - - 10 - 10.5 -

*1; Glycyrrhiza glabra L. var. glandulifera Regel et Zucc., 2; Lycium chinense Miller, 3; Angelica gigas Nakai, 4; Paeonia suffruticosa Andr.,
S; Artemisiae lavandulaefolia Dc, 6; Schizandra chinensis Bullion, 7; Scutellaria beicalensis Gecrg.

"No inhibition
IDiameter of clear zone (mm)
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Table 5. Minimal inhibitory concentration of oriental medicines on test strains

) ) Concentrations (%) MIC
Strains Oriental medicine

105 025 0125 0063 0031 (%)

Escherichia coli W3110 Glycyrrhiza glabra L. + +H + ++ ++ >1
Schizandra chinensis Bullion - - - ++ ++ ++ 0.25

Glycyrrhiza glabra L. + Schizandra chinensis Bullion - - + ++ ++ ++ 0.5

Citrobacter freundiit MB2  Glycyrrhiza glabra L. + ++ ++ ++ ++ >]
Schizandra chinensis Bullion - - - ++ ++ ++ 0.25

Glycyrrhiza glabra L. + Schizandra chinensis Bullion - - ++ ++ ++ 0.5

Enterobacter cloacae MG82 Glycyrrhiza glabra L. + = ++ ++ ++ >1
Schizandra chinensis Bullion - - - + ++ ++ 0.25

Glycyrrhiza glabra L. + Schizandra chinensis Bullion - - + ++ ++ ++ 0.5

Salmonella typhimurium Glycyrrhiza glabra L. + + ++ ++ ++ ++ >]
Schizandra chinensis Bullion - - - ++ ++ ++ 0.25

Glycyrrhiza glabra L. + Schizandra chinensis Bullion - - + ++ ++ ++ 0.5

Symbols: ++; growth, +; weak growth, -; no growth
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Fig. 1. Growth inhibition of water extracts of Schizandra
chinensis Bullion against Escherichia coli W3110 (A),
Enterobacter cloacae MG82 (B) and Salmonella typhi-
murium (C),
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Fig. 2. Effect of water extract of Schizandra chinensis Bullion
on the specific growth rate of Escherichia coli W3110,
Enterobacter cloacae MGS82 and Salmonella typhi-
murium at different concentrations.
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