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Abstract

This study was to determine the inhibitory effect against food borne pathogens of ethanol and water extracts
from leaf, stem and root of Orostachys japonicus. On the paper disc assay, no detectable bactericidal activity
in the water extracts from leaf, stem and root of Orostachys japonicus and ethanol extracts form stem and
root of Orostachys japonicus was shown. However, ethanol extract of Orostachys japonicus leaf showed the
highest antimicrobial activity. Minimum inhibitory concentration (MIC) of ethanol extracts was determined to
range from 0.05 to 0.1% in leaf of Orostachys japonicus against gram positive bacteria and yeast. Antimicrobial
activity of ethanol extracts was stable by heating at 121°C for 15 min, and not affected by pH 2~10 except
for B. subtilis. These findings suggest ethanol extract from leaf of Orostachys japonicus may be useful as

natural preservative.
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Table 1. List of strains used for experiments
Category Strains Strain number Medium

Clostridium perfringens KTCT 5014 RCM
Bacillus subtilis KFCC 35421 NB
Salmonella Typhimurium ATCC 14028 NB
Listeria inoccua ATCC 33090 BHI
Bacteria Pseudomonas aerugenosa KCTC 1636 NB
Escherichia coli ATCC 25922 NB
Listeria monocytogenes KCTC 3569 BHI
Staphylococcus aureus ATCC 6538 NB
Lactobacillus plantarum KCTC 1048 MRS

Yeast Saccharomyces cerevisiae KCTC 7905 YM

Mold  Penicillium expansum KCTC 6436 PDB

3l & gas pak(BBL) ¥ anaerobic indicatore} &7 &
jaroll ¥ il 37°Col 4] 24A17F mjFate] ARESFAAL, FFo
A4 5 Bt wgste] F&3] 2AE FAAD F
Al o2 ARG T R 28°Coll 4] 484171 vl st
Sttt T A% wiAZ ARES Wi A F NB(nutrient
broth)+ Accumediar}®] #|F& AF&3t9 3 BHI(brain
heart infusion), MRS(Lactobacilli MRS Broth), PDB(pota-
to dextrose broth), MHB(muller hintion broth)<= DifcoA}
o] AES AE3R e, YM(yeast malt medium)®e] A=
APAANA Azt ARSI olwf ARE-FE peptone,
yeast extract, malt extract= SigmaAlol A, agar powder=
Junsei®l A, dextrose= Yakuri pure chemicaloll A 7+ &)<
AHg&3sH AT

Paper disc assay
=0°]7} 4~5 mm<l MHA(Muller Hinton Agar)sj Xl o
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3 FE2ES 20 uL FFAIALE ol Ao oF 127
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MIC(minimum inhibitory conoentration)
Ui 5 SA3] ZA ¢4e MHAH Ao 9% FE2ES &5
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Paper disc ¥ 9] 235 HIR o2 &F 9 oetE FE55
o Z4AL JeRAY L monocytogenes, B. subtilis, S.
aureus, L. inoccua, C. perfringens R S. cerevisiae®| T3}
A A S FEEY FJAANTEE A A%
Table 49} 2t} o4& Sl9] olghg FEEL 006% FEolA
a3 FATFQ C perfringenset X2 S. cerevisiae?] A
S5 gAY eH, 0.1% FE9A L monocytogenes, L.
plantarum, B. subtilis 2 L. inoccua®] A5& A5t 3

Table 2. Antimicrobial activity of 95% ethanol extract and
water extract Orostachys japonicus leaf by paper disc

95% ethanol extracts

Water extracts

Leaf Stem Root Leaf Stem Root

B. subtilis + - - - - -

S. aureus + - - - - -

L. monocytogenes + - - - - -
Growth inhibition size of clear zone: -, not detected; +, less

than 1.5 mm; ++, 1.5~3 mm.
Concentration: 4 mg/mL.

Table 3. Antimicrobial activity of 95% ethanol extract from Orostachys japonicus leaf by paper disc

C. perfringens L. inoccua L. plantarum S. Typhimurium E. coli

P. aerugenosa S. cerevisiae P. expansum

Orostachys
Jjaponicus

++ + +

- - + +

Growth inhibition size of clear zone:

-, not detected; +, less than 1.5 mm; ++, 1.5~3 mm. Concentration: 4 mg/mL.



ol FlH FEES FEA 17
Table 4. Minimum inhibitory concentration of 95% ethanol extract from Orostachys japonicus leaf (%)
C. perfringens B. subtilis S. cerevisiae L. inoccua L. monocytogenes S. aureus

Orostachys japonicus 0.05 0.1 0.05 0.1 0.1 0.2

Table 5. Effect of heat treatment on antimicrobial activity of 95% ethanol extract from Orostachys japonicus leaf

B. subtilis S. aureus L. monocytogenes L. plantarum C. perfringens
Untreated

10 min + + + + ++
60°C 30 min + + + + ++
60 min + + + + ++
1 + + + + ++

80°C 10" min
20 min + + + + ++
1 + + + + ++

100°C 10" min
20 min + + + + ++
121°C 15 min + + + + ++
Growth inhibition size of clear zone: -, not detected; +, less than 1.5 mm; ++, 1.5~3 mm. Concentration: 4 mg/mL.

Table 6. Effect of pH treatment on antimicrobial activity of 95% ethanol extract from Orostachys japonicus leaf

pH B. subtilis S. aureus L. monocytogenes L. plantarum C. perfringens
Untreated + + + + ++

2 - + + + ++

4 + + + + ++

6 + + + + ++

8 + + + + ++

10 - + + + ++

Growth inhibition size of clear zone: -, not detected; +, less than 1.5 mm; ++, 1.5~3 mm. Concentration : 4 mg/mL.
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