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MZHIS(Lindera obtusiloba Blume)2}t ZI|LIS(Zanthoxylum piperitum DC)

Abstract

Ethanol and hot water extracts were prepared from Lindera obtusiloba Blume (LO) and Zanthoxylum piperitum
DC (ZP) and used to evaluate their antimicrobial activities and thermal stability against six foodbome pathogens
(3 gram-positive and 3 gram-negative bacteria). The antimicrobial activities were assessed using the agar diffusion
method, and the thermal stabilities of extracts were examined after heat treatment at 60, 70, 80, and 100°C for
10 min. The zones of inhibition by the LO extract or the ZP extract of the tested microorganisms were in the
range of 21-30 mm and 19-25 mm, respectively, at 100 mg/mL concentrations. The 60% ethanol extract and the
hot water extracts from LO showed the strongest antimicrobial effects against MRSA and Staphylococcus aurues,
respectively. For the extract from ZP, the strongest antimicrobial effect was shown against S aurues by 60% ethanol,
and the weakest antimicrobial effect was shown against E. coli by the hot water extracts. The ZP extracts showed
that the gram-positive bacteria were more sensitive than gram-negative bacteria. For the thermal stability of the
extracts, the antimicrobial effects stabilized after heat treatment. Overall, the data suggest that the extracts have
a potential for application in various food products for which a natural antimicrobial additive is desired.

Key words : Lindera obtusiloba Blume, Zanthoxylum piperitum DC, antimicrobial, foodbome pathogen, agar diffusion
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Table 1. Extraction yields of Lindera obtusiloba Blume,
Zanthoxylum piperitum DC

Yield (%)
Solvents
Lindera obtusiloba Blume — Zanthoxylum piperitum DC
60% Ethanol 9.92 21.88
Hot water 9.30 16.86
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Table 2. Disk diffusion of 60% EtOH, hot water extracts from Lindera obtusiloba Blume against foodborne pathogens

Clear zone on plate (mm)l)

Extracts Strains Concentration (mg/mL)
31 625 125 25 50 100
Eccoli O157:H7 14.00” 17.50 19.00 24.00 27.50° 30.00"
Ecoli 1350 18.00 21.00 23.00 25.00° 28.50°
0% EOH Sulmonella typhimurium 15.00 18.50 22,00 24.00 27.00° 30.50™
Staphylococcus aureus 15.00 19.00 21.50 25.00 27.00% 30.50"
MRSA 14.00 18.00 22,00 24.50 26.50" 31.50°
Bacillus cereus 15.00 17.50 21.00 21.00 22.50° 25.001°
E.coli O15TH7 9.50 11.00 1475 1775 2075 23.50™
Eccoli 9.75 1125 1625 18.50 2050 23.50™
Hot water Salmonella typhinurium 10.00 12.00 17.50 19.00 21.00 24.00"
Staplylococeus aureus 11.00 12.50 16.50 20.00 22.00 25.50°
MRSA 10.00 11.50 14.50 19.50 22,00 25.00™
Bacillus cereus 11.00 1325 15.00 1675 1850 21.00°

"Disk diameter (8 mm) was included
"Mean £ SD of duplicated experiments
FSignificance among strains at the same concentration (p<0.05)
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Table 3. Disk diffusion of 60% EtOH, hot water extracts from Zanthoxylum piperitum DC against target strains

Clear zone on plate (mm)”

Extracts Strains Concentration (mg/mL)
31 625 125 25 50 100
Eicoli O157TH7 1050” 11.50 14.00 18.00 21.00 24.00
Ecoli 10.00 1150 14.00 17.00 21.00 23.00
0% BOH Salmonella. typhimurium 1000 12.00 1450 17.00 21.00 24.00
Staphylococcus aureus 10.00 11.50 15.00 18.00 21.00 25.00
MRSA 10.00 12.00 15.00 1750 21.00 23.00
Bacillus cereus 9.00 1150 14.00 18.00 2050 25.00
Eccoli O15T:H7 8.00 8.00° 8.50° 1350 17.50 19.50"
Eccoli 9.50 10.00° 11.00° 1450 17.00 19.00°
ot vt Salmonella typhimurium 9.50 10.00° 1125° 14.00 17.00 20.00™
Staphylococcus aureus 9.50 10.50" 12.50° 15.00 1750 22.00°
MRSA 875 10.50° 12.00" 1450 17.00 20.50°
Bucillus cereus 8.00 8.00° 11.00° 14.00 1650 2000™

D1sk diameter (8 mm) was included
Mean 1 SD of duplicated experiments
Jgignificance among strains at the same concentration (p<0.05)

Table 4. Antimicrobial effects of 60% EtOH, hot water extracts from Lindera obtusiloba Blume against target strains during heat treatment
at various temperature for 10 min

Clear zone on plate (mm)”

Extracts Strains Temperature (C)
Control 60 70 80 100
Ecoli O15THT 25,007 25.00 25.00 24.00 26.00
Ecoli 25.00 25.00 25.00 22.00 25.00
Salmonella typhimurium 25.00 25.00 25.00 24.00 26.50
60% EtOH
Staphylococcus aureus 24.00 24.00 24.00 21.50 24.00
MRSA 24.00 24.00 24.00 23.00 25.50
Bacillus cereus 23.50 24.00 24.00 23.00 24.00
Ecoli O15THT 2125 21.00 21.00 21.25 2125
Ecoli 22.00 22.00 22.00 22.00 21.50
Salmonella typhimurium 21.00 20.75 21.00 20.50 20.50
Hot water
Stapliylococcus aureus 22.00 22.00 22.00 22.00 22.00
MRSA 2250 22.00 21.00 21.00 21.00
Bacillus cereus 19.00 18.50 18.50 18.50 18.50

DlSk diameter (8 mm) was included
Mean 1 SD of duplicated experiments
s1gmﬁcance among strains at the same concentration (p<0.03)
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Table 5. Antimicrobial effects of 60% EtOH, hot water extracts from Zanthoxylum piperitum DC against target strains during heat treatment

at various temperature for 10 min

Clear zone on plate (mm)”

Extracts Strains Temperature (C)
Control 60 70 80 100
Ecoli OI15THT 2.50” 22.00 22.00 23.50 21.00
Ecoli 20.50 21.00 21.50 22.00 21.50
Salmonella typhimurium 23.00 23.00 22.00 23.00 23.00
60% EtOH
Staphylococcus aureus 22.00 23.00 22.00 21.00 21.00
MRSA 22.00 22.00 22.00 21.50 22.00
Bacillus cereus 23.00 22.00 21.00 22.00 21.00
E.coli O15THT 18.00 17.50 17.50 18.00 18.00
Ecoli 18.00 17.75 17.50 17.50 17.50
Salmonella typhimurium 17.50 17.00 17.50 18.00 18.00
Hot water
Staphylococcus aureus 17.50 18.00 18.00 18.00 18.00
MRSA 17.75 17.75 17.50 17.50 17.50
Bacillus cereus 16.00 16.00 16.00 16.00 16.00

DlSk diameter (8 mm) was included
Mean 1 SD of duplicated experiments
51gmﬁcance among strains at the same concentration (p<0.05)
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