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Effect of Prunus mume Exiract Containing Beverages
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ABSTRACT

Prunus mume has been used for the folk medicine by many old civilizations to treat food-borne diseases
or enteric disorders. The purpose of this study was to investigate the antimicrobial activity of beverages
containing Prunus mume extracts against Staphylococcus aureus, Shigella dysenteriae, Shigella flexneri,
Shigella sonnei, Escherichia coli and Pseudomonas aeruginosa. Seven different types of Prunus mume
exiracts containing beverages have been prepared for the test in which minimum inhibitory concentration
for each microorganism has been determined by serial dilution method using either TSA or TSB medium.
Pseudomonas aeruginosa showed least resistance and 0.3g/ml concentrations of 5% Prunus mume extracts
containing beverage had antimicrobial property against the organism. Beverages containing more than 15%
of Prunus mume extracts showed antimicrobial activity against all tested microorganisms at the MIC value
of less than 0.25g/ml. The effect of Prunus mume on the growth of food-borne pathogens has been also
studied using a spectrophotometer. In the growth assay, each of the Prunus mume exfracts containing
beverage was added to the medium at the concentration of 25% (v/v). Beverage containing 20% Prunus
mume extracts showed inhibitory effect on the growth of all tested microorganisms.
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Table 1. Constituents of various beverages used in the experiment

Component D1 D2 D3 D4 D5 D6 D7
Sugar NA 31 % 31 % 30 % 30 % 27 % NA
Liquid fructose 39 % 41 % 41 % 39 % 38 % 35 % 114 %
Prunus mume NA NA 05 % 50 % 100 % 150 % 200 %
Citric acid NA 02 % 02 % 01 % 004 % NA NA
Tartaric acid NA 002 % 002 % 0.02 % 002 % 002 % NA
Sodium citrate NA 01 % 01 % 01 % 01 % 01 % NA
NaCl NA 0.05 % 005 % 0.05 % 005 % 0.05 % NA
CaCly NA 003 % 0.03 % 0.03 % 0.03 % 003 % NA
MgCl, NA 0.004% 0.004% 0.004% 0.004% 0.004% NA
Calcium lactate NA 001 % 001 % 001 % 001 % 001 % NA
Vitamin C NA 006 % 0.06 % 0.06 % 0.06 % 0.06 % NA
Sodium glutamate NA 0.004% 0.004% 0.004% 0.004% 0.004% NA
Cloudy NA 005 % 005 % 005 % 0.05 % 0.05 % NA
Pigment 001% 001 % 0.01 % 001 % 001 % 001 % 0.01%
Flavoring 01 % 01 % 01 % 01 % 01 % 01 % 01 %
Purified water 96.0 % 922 % 917 % 876 % 27 % 784 % 685 %
Total 100 % 100 % 10 % 100 % 10 % 100 % 100 %

D: Drink

NA: Not added

Table 2. Specification of various beverages used in the experiment
Determination D1 D2 D3 D4 D5 D6 D7
Sweetness 3.0 6.8 6.8 6.9 69 6.7 100
Acidity ND 02 0.2 0.2 0.2 0.2 0.2
pH 5.1 39 39 39 39 39 35
Water activity 0.83 0.89 0.87 0.88 0.87 0.87 0.86

D: drink

ND: Not determined
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Table 3. List of strains used for antimicrobial experiment
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Microorganism

Shigella dysenteriae
Shigella flexneri
Shigella sonnei
Staphylococcus aureus
Escherichia coli
Pseudomonas aeruginosa

Source
Keimyung University Medical Center
ATCC 12022
ATCC 25931
ATCC 25923
ATCC 25922
ATCC 27853
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Table 4. Antimicrobial activity of various beverages containing Prunus mume extract against food-borne pathogens*

Microorganisms tested

Sample
S. dysenteriae S. flexneri S. sonnef S. aureus E. coli P. aeruginosa

Drink 1 NI NI NI NI NI NI
Drink 2 NI NI NI NI NI NI
Drink 3 NI NI NI NI NI NI
Drink 4 NI NI NI NI NI 03
Drink 5 0.25 0.25 NI 03 0.25 03
Drink 6 025 0.2 0.25 0.25 0.25 0.2
Drink 7 0.2 02 0.2 0.25 0.2 0.2

* The data are presented as the minimum inhibitory concentration (in g/ml) that prevented growth of the microorganism.

NI: Not inhibitory at 0.3 g/ml.
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Fig. 1. Inhibitory effect of Prunus mume extract containing
beverages on the proliferation of Staphylococcus aureus.

Drink 1: Placebo drink. Drink 2: Commercial ionic drink,
Drink 3: Drink 2 + 05% Prunus mume extract,
Drink 4: Drink 2 + 5% Prunus mume extract,
Drink 5: Drink 2 + 10% Prunus mume extract,
Drink 6: Drink 2 + 15% Prunus mume extract,
Drink 7: 20% Prunus mume extract containing drink
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Fig. 2. Inhibitory effect of Prunus mume extract containing
beverages on the proliferation of Escherichia colr,
Drink 1: Placebo drink, Drink 2: Commercial ionic drink,
Drink 3: Drink 2 + 05% Prunus mume extract,
Drink 4: Drink 2 + 5% Prunus mume extract,
Drink 5: Drink 2 + 10% Prunus mume extract,
Drink 6: Drink 2 + 15% Prunus mume extract,
Drink 7: 20% Prunus mume extract containing drink
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Fig. 3. Inhibitory effect of Prunus mume extract containing
beverages on the proliferation of Shigella dysenterize,
Drink 1: Placebo drink, Drink 2: Commercial ionic drink,
Drink 3: Drink 2 + 05% Prunus mume extract,
Drink 4: Drink 2 + 5% Prunus mume extract,
Drink 5: Drink 2 + 10% Prunus mume extract,
Drink 6: Drink 2 + 15% Prunus mume extract,
Drink 7: 20% Prunus mume extract containing drink
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Fig. 4. Inhibitory effect of Prunus mume extract contain-
ing beverages on the proliferation of Shigella flexneri,
Drink 1: Placebo drink, Drink 2: Commercial ionic drink,
Drink 3: Drink 2 + 05% Prunus mume extract,
Drink 4: Drink 2 + 5% Prunus mume extract,
Drink 5: Drink 2 + 10% Prunus mume extract,
Drink 6: Drink 2 + 15% Prunus mume extract,
Drink 7: 20% Prunus mume extract containing drink
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Fig. 5. Inhibitory effect of Prunus mume extract containing
beverages on the proliferation of Shigella sonnel.

Drink 1: Placebo drink. Drink 2: Commercial ionic drink,

Drink 3: Drink 2 + 0.5% Prunus mume extract,

Drink 4: Drink 2 + 5% Prunus mume extract,

Drink 5: Drink 2 + 10% Prunus mume extract,

Drink 6: Drink 2 + 15% Prunus mume extract,

Drink 7: 20% Prunus mume extract containing drink
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Fig. 6. Inhibitory effect of Prunus mume extract containing
beverages on the proliferation of Pseudomonas aeruginosa.,
Drink 1: Placebo drink, Drink 2: Commercial ionic drink.
Drink 3: Drink 2 + 05% Prunus mume extract,
Drink 4: Drink 2 + 5% Prunus mume extract,
Drink 5 Drink 2 + 10% Prunus mume extract,
Drink 6: Drink 2 + 15% Prunus mume extract,
Drink 7: 20% Prunus mume extract containing drink
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