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Antimicrobial Activity of Ulmi cortex Extracts
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Abstract

The solvent extracts of Ulmi cortex, which were extracted by using several solvents with different
polarities, were prepared for utility as a natural preservatives. The antimicrobial activities and cell growth
inhibitions were investigated to each strain with the different concentrations of Ulmi cortex extracts.
Methanol extract showed the highest antimicrobial activity. The methanol extract was represented the
broad antimicrobial activities for the gram positive and negative strains. Minimum inhibitory concentrations
(MIC) for each strains were appeared to around 0.3mg/ml at each of Bacillus cereus, Bacillus subtilis,
and Staphylococcus aureus. The cell growth inhibitions were not shown on Lactobacillus bulgaricus, Lac—
tobacillus plantarum, and Bifidobacterium bifidum, but greatly on the Clostridium butyricum. The meth-
anol extracts were further reextracted sequentially with hexane, chloroform, ethyl acetate, and butanol
for purifying crude methanol extracts. The extract, which was reextracted by butanol, showed the highest

antimicrobial activity.
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Fig. 1. The scheme of extraction for obtaining the anti-
microbial fraction from the crude methanol ex-—
tracts of Ulmi cortex.

Table 1. List of strains and media used for antimicrobial experiments

Strain Media

Bacillus cereus ATCC 11778 Mueller-Hinton broth and agar
Gram Bacillus subtilis ATCC 6633 Mueller-Hinton broth and agar
positive Streptococcus faecalis ATCC 19433 Mueller-Hinton broth and agar
bacteria Staphylococcus aureus ATCC 13301 Mueller-Hinton broth and agar

Clostridium butyricum KCCM 35433 Rainforced Clostridium media
Gram Escherichia coli ATCC 10536 Mueller-Hinton broth and agar
negative Salmonella typhymurium  ATCC 14028 Mueller-Hinton broth and agar
bacteria Pseudomonas aeruginosa ATCC 27853 Mueller-Hinton broth and agar
Lactic Lactobacillus bulgaricus KCCM 35462 Lactobacillus MRS broth
acid Lactobacillus plantarum ATCC 8014 Lactobacillus MRS broth
bacteria Bifidobacterium bifidum KCCM 12096 Lactobacillus MRS broth
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Table 2. Antimicrobial activities of the Ulmi cortex solvent extracts against various microorganisms (clear zone: mm)

Solvent”

Strain

H20 methanol acetone ethyl acetate ether

Bacillus cereus ATCC 11778

Bacillus subtilis ATCC 6633
Escherichia coli ATCC 10536
Pseudomonas aeruginosa ATCC 27853
Salmonella typhimurium ATCC 14028
Staphylococcus aureus ATCC 13301
Streptococcus faecalis ATCC 19433

15 10 8 -
13 8 75 -
10 9 9 -
12 8 8 -
11 8 7 -
13 10 6.5 -

8 7 6.5 -

Yosul Ulmi cortex solvent extracts/disk
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Table 3. Minimum inhibition concentration of the Ulmi cortex solvent extracts against bacterial strains by the broth

dilution method

Concentration{mg/ml)

Strain
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5 0.3 0.6 12 24
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Escherichia coli ATCC 10536
Pseudomonas aeruginosa ATCC 27853
Salmonella typhimurium ATCC 14028
Staphylococcus aureus ATCC 13301
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Fig. 2. Growth inhibition of methanol extract of Ulmi cor-
tex on Bacillus cereus ATCC 11778, Escherichia
coli ATCC 10536 and Streptococcus faecalis ATCC
19433 in Muller-Hinton broth media.

—— Control

—m- 0.075mg of Ulmi cortex extract/ml of methanol
—a— 0.15mg of Ulmi cortex extract/ml of methanol
—=— 0.3mg of Ulmi cortex extract/ml of methanol

—@— 0.6mg of Ulmi cortex extract/ml of methanol
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Fig. 3. Growth inhibition of methanol extract of Ulmi
cortex on Clostridium butyricum KCCM 35433 in
Rainforced Clostridium broth media.
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—m— 0.075mg of Ulmi cortex extract/ml of methanol
—a— 0.15mg of Ulmi cortex extract/ml of methanol
—x— 0.3mg of Ulmi cortex extract/ml of methanol
—@— 0.6mg of Ulmi cortex extract/ml of methanol
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Fig. 4. Growth inhibition of methanol extract of Ulmi cor—
tex on Lactobacillus bulgaricus KCCM 35462, Lac-
tobacillus plantarum ATCC 8014 and Bifidibacterium
bifidum KCCM 12096 in Lactobaciilus MRS broth
media.

—&— Control

- 0.075mg of Ulmi cortex extract/ml of methanol
—a— 0.15mg of Ulmi cortex extract/ml of methanol
—x— 0.3mg of Ulmi cortex extract/ml of methanol
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