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Effect of Perilla frutescens Extract on The Growth of Food-Borne Pathogens
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Abstract

In this study, Perilla frutescens which has been used as a folk remedy was investigated its antimicrobial activity. First,
the Perilla frutescens was extracted with methanol at room temperatures, and fractionation of the methanol extracts from
Perilla frutescens was carried out by using petroleum ether, chloroform, and ethyl acetate, respectively. The antimicrobial
activity of the Perilla frutescens extracts was determined using a paper disc method and the growth inhibition curve was
determined using methanol extracts of Perilla frutescens against Salmonella enteritidis and Bacillus cereus. The methanol
extract of Perilla frutescens showed strong antimicrobial activity against Bacillus cereus at the concentration of 1.000 ppm.
The 4,000 ppm of methanol extract from Perilla frutescens. retarded the growth of S. enteritidis and Bacillus cereus up

to 72 hours.
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Table 1. List of microorganisms used for antimicrobial
activity test

Strains
Gram positive Staphylococcus aureus ATCC 25923
bacteria Bacillus cereus ATCC 27348

Escherichia coli ATCC 25922
Pseudomonas aeruginosa ATCC 27853
Salmonella typhimurium ATCC 14028
Salmonella enteritidis ATCC 13076
Shigella sonnei ATCC 25931

Shigella dysenteriae ATCC 9199
Shigella flexneri ATCC 12022

Gram negative
bacteria
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Table 2. Yield of organic solvents and water extracts
from Perilla frutescens

Fraction Dried weight(g) Yield(%)
Petroleum ether extract 23 0.5
Chloroform extract 5.4 1.1
Ethyl acetate extract 1.6 0.3
Methanol extract 10.6 2.1

Aqueous extract 25.0 5.0

HotAlot RANBEE

nella enteritidisol A VFEFETHTable 3). R}4F 9] chloroform
2252 petroleum ether®t w7} 2 Bacilus cereus$t
Salmonella enteritidis | W8] 713 & F1844-& JeRNIL
3, VR #FZo] A E 500 ppm F= oS st
E92 HTHTable 4). AFAA 9] ethyl acetate F-ZE |4
% Bacilus cereusS}y Salmonella enteritidis, ~12]11 Shigella

Fig. 1. Antimicrobial activities of various extract of Perilla
frutescens against Bacillus cereus at the concentration of 1,000
ppm.

: Control (70% ethanol).

: Methanol extract of Perilla frutescens.

: Aqueous extract of Perilla frutescens.

. Ethyl acetate extract of Perilla frutescens.

. Petroleum ether extract of Perilla frutescens.
: Chloroform extract of Perilla frutescens.

<=2 e~ 0

Table 3. Antimicrobial activity of each solvent fraction
from petroleum ether extract of Perilla frutescens

Clear zone on plate(mm)” at
various concentration(yg/mL)

Strains
Petroleum ether extract

Control 250 500 1000

Staphylococcus aureus D - - -

Bacillus cereus - 12 14 15
Escherichia coli - - - 7
Pseudomonas aeruginosa - 9 10 12
Salmonella typhimurium - 9 10 11
Salmonella enteritidis - 12 15 15
Shigella sonnei - - - 10
Shigella dysenteriae - - 8 10
Shigella flexneri - 7 9 11

Y Diameter of clear zone.

? No inhibitory zone was formed.
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Table 4. Antimicrobial activity of each solvent fraction
from chloroform extract of Perilla frutescens

Clear zone on plate(mm)‘) at
various concentration(yg/mL)

Strains Chloroform extract
Control 250 500 1000
Staphylococcus aureus 2 - 7 8
Bacillus cereus - 14 14 17
Escherichia coli - - - 7
Pseudomonas aeruginosa - - 7
Salmonella typhimurium - - 10
Salmonella enteritidis - 12 14 14
Shigella sonnei - - - 9
Shigella dysenteriae - - - 8
Shigella flexneri - 7 8 8

" Diameter of clear zone.

? No inhibitory zone was formed.

Table 5. Antimicrobial activity of each solvent fraction
from ethyl acetate extract of Perilla frutescens

1

o
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#E9E YN, Salmonella enteritidis, Shigella flexneri,
Statphylococcus aureus®] 739 1,000ppm, 500ppm, 250 ppm
TxoM 25 7S UeRATHTable 6). 3HH 2429
o] 844 BEEAAME 789 FEEEY ¥ 2
A FERER] 23k3 1,000 ppm FrolA Rt oFzte) i &
el JEFsttHTable 7).

Table 6. Antimicrobial activity of each solvent fraction
from methanol extract of Perilla frutescens

Clear zone on plate(mm) " at
various concentration(ug/mL)

Strains Methano!l extract
Control 250 500 1000
Staphylococcus aureus 2 7 8 9
Bacillus cereus - 11 15 19
Escherichia coli - - - 8
Pseudomonas aeruginosa - - 11 13
Salmonella typhimurium - - - 11
Salmonella enteritidis - 9 10 16
Shigella sonnei - - - 10
Shigella dysenteriae - 6 7 12
Shigella flexneri - 7 10 12

" Diameter of clear zone.

? No inhibitory zone was formed.

Table 7. Antimicrobial activity of each solvent fraction
from aqueous extract of Perilla frutescens

Clear zone on plate(mm)’ at
various concentration(yg/mL)

Strains Ethyl acetate extract
Control 250 500 1000
Staphylococcus aureus 2 - 9 10
Bacillus cereus - 11 13 15
Escherichia coli - - - 8
Pseudomonas aeruginosa - - 10 11
Salmonella typhimurium - - 8 8
Salmonella enteritidis - 10 12 16
Shigella sonnei - - - 10
Shigella dysenteriae - - 7 10
Shigella flexneri - 7 11

Y Diameter of clear zone.

? No inhibitory zone was formed.

Clear zone on plate(mm)‘]) at
various concentration(yg/mL)

Strains
Aqueous extract

Control 250 500 1000
Staphylococcus aureus 2 7 7 8
Bacillus cereus - - 10 12
Escherichia coli - - - 9
Pseudomonas aeruginosa - 7 12
Salmonella typhimurium - - 7 8
Salmonella enteritidis - - 10 13
Shigella sonnei - - - 10
Shigella dysenteriae - - - 10
Shigella flexneri - 7 8 10

1 .
) Diameter of clear zone.

? No inhibitory zone was formed.
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Table 8. Antimicrobial activity of combinded extracts
from Perilla frutescens and Agrimonia pilosa Ledeb

Clear zone on plate(mm)” at various

concentration(yg/mL)
Strains
Perilla Agrimonia
Control  frutescens pilosa Ledeb Both"
(1,000 ppm) (1,000 ppm)
Sal,
almonella 15 17 21
enteritidis
Bacilus ) 9 10 1
cereus

" Diameter of clear zone.

2 No inhibitory zone was formed.

?) Perilla frutescens(500 ppm) and Agrimonia pilosa Ledeb(500
ppm).

Fig. 2. Antimicrobial activities of methanol extract of
Perilla frutescens, ethyl acetate extract of Agrimonia pilosa
Ledeb and both extracts against Salmonella enteritidis.

C : control (70% ethanol), 1: Perilla frutescens (1,000 ppm).

II: Agrimonia pilosa Ledeb (1,000 ppm).

Ml: Perilla frutescens (500 ppm) and Agrimonia pilosa Ledeb

(500 ppm).
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Fig. 3. Effect of methanol extracts of Perilla frutescens
against the growth of Salmonella enteritidis.
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Fig. 4. Effect of methanol extracts of Perilla frutescens
against the growth of Bacillus cereus.
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