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Effect of Extracts from Paeonia japonica on the Growth of Food-borme Pathogens
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Dept. of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

Abstract

Paeonia japonica has been widely used as a folk remedy for a long time. This study was performed to investigate antimi-
crobial substance of P. japonica extracted with petroleum ether, chloroform, ethylacetate, methanol or hot water. The antimi-
crobial activities of the P. japonica extracts were determined using a paper disc method and liquid culture. The methanol frac-
tion at a concentration of 10 mg/mL showed the strongest antimicrobial activity against Salmonella typhimurim KCCM 11862.
The ethylacetate fraction (5 mg/mL) showed the highest antimicrobial activity against Staphyloccoccus aureus KCCM 11593.
In a study using liquid culture, the ethylacetate fraction from P. japonica showed the highest anti-microbial activity against
S. aureus KCCM 11593 in a concentration range of 5~10 mg/mL. All fractions prepared from P. japonica inhibited the
growth of S. aureus KCCM 11593 under our culture conditions.

Key words : Paeonia japonica, antimicrobial activity, food-borne pathogens.
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Table 1. Microorganisms used for testing antimicrobial
activity of Paeonia japonica

Gram(+) bacteria
Staphylococcus. aureus KCCM 11593
Staphylococcus. epidermidis KCCM 35494

Gram(—) bacteria
Salmonella typhimirium KCCM 11862
Salmonella paratyphimirium KCCM 41577
Shigella dysenteriae KCCM 11936
Shigella flexneri KCCM 40414
Shigella sonnei KCCM 40949

Pseudomonas aeruginosa KCCM 11321
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Paeonia japonica

Extracted with MeOH,
3 times filtrated

| MeOH extract ‘

Suspended in H,O
Added petroleum ether

Petroleum
ether fraction

| Aqueous layer ‘

Added CHCI, CHCl; fraction

| Aqueous layer ‘

Added EtoAc EtoAc fraction

| Aqueous layer ‘

Added MeOH MeOH fraction

Aqueous layer

Fig. 1. Fractionation procedure of Paeonia japonica.
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Gram(+) ol A= Staphylococcus aureus®l T+ dtelo] =
A bkt 24 32 2HBY 9T A 9] me-
thanol F+Z5°| 10 mg/mL F=°lA] Salmonella typhimurium®l|
sl 71 =2 &S B3, ethylacetate, chloroform, petro-
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Table 2. Antimicrobial activities of the methanol extract
and its solvent fractions of Paeonia japonica against food-
borne pathogens

Clear zone on plate(mm)

Strains Fraction
conc. M P C E W
(mg/mL)
2.5 - - - = -
Staphylococcus 5 14 15 19 30 1
aureus
10 15 16 20 31 13
25 - - - - -
Staphylococcus 5 112 15 18 10
epidermidis
10 12 13 18 19 11
2.5 10 10 10 12 -
Pseudomonas 5 2 11 11 1311
aeruginosa
10 12 12 12 14 12
2.5 12 10 10 12 —
Salmonella 5 2 10 1 14 -
typhimurium
10 18 12 13 16 10
Salmonella 23 a a a ? a
paratyphi- 5 9 9 9 11 -
i 10 0 11 12 139
2.5 - - 10 10 -
Shigella 5 2 9 11 11 -
sonnei
10 13 10 12 13 9
2.5 - - 9 12 -
Shigella 5 9 10 11 13 -
dysenteriae
10 11 11 12 13 9
2.5 - - - 11 -
Shigella 5 9 11 12 12 9
flexneri
10 10 12 14 13 10

M : Methanol fraction P
C : Chloroform fraction E :
W : Hot water extract

Petroleum ether fraction.
Ethylacetate fraction.
— : No inhibitory zone was formed.
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9} Bacillus cereus®l| M3 ¥ I &= Yephdtta 319
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Table 3. Antimicrobial activities of the methanol extract
and its solvent fractions of Paeonia japonica against Salmo-
nella typhimurium

Concentration(mg/mL)

Portulaca oleracea 0 2.5 5 10

Inhibition zone diameter(mm)*

Petroleum ether fraction - 10 10 12
Chloroform fraction - 10 11 13
Ethylacetate fraction - 12 14 16
Methanol fraction - 12 12 18
Hot water extract - - - 10

" Disk diameter(8.0 mm) was included.
— No inhibitory zone was formed.
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Fig. 2. Antimicrobial activities of the methanol extract
and its solvent fractions of Paeonia japonica against Staphy-
lococcus aureus at the concentration of 5 mg/mL.

C : Control (70% ethanol)

I : Ethylacetate fraction

II : Chloroform fraction

Il : Petroleum ether fraction

IV : Methanol fraction
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Fig. 3. Dose-dependent decreases of cell growth OD (600
nm) by treatment of the methanol extract and its solvent frac-
tions of Paeonia japonica against Staphylococcus aureus.
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