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Effect of Ethyl Acetate Extract of the Dried Prunus mume on the Growth of
Staphylococcus aureus
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Abstract

The dried Prunus mume, an alkaline food abundant in organic acids (citric acid, malic acid and tartaric acid), has
been largely used in both folklore remedies and Chinese herbal medicine for a long time. This study was performed
to investigate the antimicrobial activity of the dried Prunus mume. The fractionation of the methanol extracts from
Prunus mume was conducted using petroleum ether, chloroform, ethyl acetate and butanol, respectively. The
antimicrobial activity of the Prunus mume extracts was then determined against food-borne pathogens using a paper
disc method. The ethyl acetate extract showed the strongest antimicrobial activity against the eight food-born
pathogens used in this present study. Diaion HP 20 column chromatography was performed to remove some sugars
that might inhibit the antimicrobial activity of Prunus mume. The strongest antimicrobial activity of ethyl acetate
fraction of Prunus mume was shown against Staphylococcus aureus. The growth inhibition curve was determined
using ethyl acetate extracts of Prunus mume against Staphylococcus aureus, which showed the growth inhibition up
to 72 hours at 1,000 ppm concentration.
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Table 1. Microorganisms used for testing antimicrobial activity
of Prunus mume

Gram positive  Staphylococcus aureus ATCC 25923
bacteria Staphylococcus epidermidis ATCC 12228
Gram negative  Salmonella paratyphimirium ATCC 19430
bacteria Shigella dysenteriae ATCC 9199

Shigella flexneri ATCC 12022
Shigella sonnei ATCC 25931
Pseudomonas aeruginosa ATCC 27853
Escherichia coli ATCC 25922
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o] Gram(+)MF 2 F3 Gram(-)HT 6 & =
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3. Diaion HP20 Column Chromatography
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Fig. 1. Fractionation procedure of methanol extract from Prunus

mume.
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Table 2. Yield of each fraction extracted from Prunus mume

Fraction Dried weight(g/kg) Yield(%)
Methanol 123 120
Petroleum ether 375 0.4
Chloroform 6.52 0.7
Ethyl acetate 3897 39
Butanol 41.68 42
Aqueous 31.09 31
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Table 3. Antimicrobial activities of each extracts of Prunus mume against Gram positive bacteria.

Clear zone on plate(mm)”

Strains

Fraction c EA B M A
conc.(ppm)
250 9 11 18 11 1.5 12
Staphylococcus aureus 500 9 14 23 15 14 16
1,000 12 16 27 18 15 21
250 -9 9 15 12 9 14
Staphylococcus epidermidis 560 - 12 17 13 2 17
1,000 - 13 21 18 16 19

® No inhibitory zone was formed
C : Chloroform extract
M : Methanol extract

* Diameter,
PE : Petroleum ether extract
B : Butanol extract

EA : Ethyl acetate extract
A Aqueous extract
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Table 4. Antimicrobial activities of each extracts of Prunus mume against Gram negative bacteria.

Clear zone on plate(mm)”

Strains

Fraction PE C EA B M A
conc.(ppm)

250 11 10 11 16 11 13

Salmonella paratyphimurium 500 12 i1 13 19 13 15
1,000 14 13 15 23 14 21

250 - 9 13 11 9 i

Shigella dysenteriae 500 10 15 13 12 12
1,000 9 12 18 15 13 15

250 - 10 13 14 11 13

Shigella flexneri 500 12 15 16 12 15
1,000 10 13 18 18 14 18

250 - 10 13 13 12 13

Shigella sonnei 500 7 11 16 14 14 14
1,000 8 12 17 16 16 19

250 6 10 16 15 10 10

Pseudomonas aeruginosa 500 7 12 18 16 11 12
1,000 8 13 19 17 14 18

250 7 8 16 12 13 14

Escherichia coli 500 8 10 19 13 16 17
1,000 9 11 2 16 17 18

* Diameter, ™ No inhibitory zone was formed
PE : Petroleum ether extract C : Chloroform extract
B : Butanol extract M : Methanol extract
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Fig. 2. Antimicrobial activity of the ethyl acetate extracts of
Prunus mume against Staphylococcus aureus at the
concentration of 1,000 ppm.

C : control (20 ! of 70% ethanol was loaded)
1: Fraction eluted with H20

1l: Fraction eluted with 10 % ethanol

[: Fraction eluted with 20 % ethanol

IV: Fraction eluted with 30 ~ 40 % ethanol

V: Fraction eluted with 50 ~ 60 % ethanol

VI: Fraction eluted with 70 ~ 80 % ethanol
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Fig. 3. Effect of ethyl acetate fraction of methanol extracts of
Prunus mume against the growth of Staphylococcus
aureus.
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