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Abstract

Antimicrobial activity to the extracts of Perilla frutescens Briton var. acuta Kudo was investigated against various
foodborne pathogenes or food poisioning microorganisms(Aspergillus flavus KCTC 6143 and KCTC 6961, Aspergillus
niger ATCC 4695, Listeria monocytogenes ATCC 15313, Staphylococcus aureus 196E ATCC 13565, Escherichia coli
O157:H7 ATCC 43895, Salmonella typhimurium ATCC 13311 and Yersinia enterocolitica). The ethanol extract of
Perilla frutescens Briton var. acuta Kudo was very stable over heat at 121°C for 15 min. In concentration of 1000
pg/mL into culture broth(TSB), the ethanol extract of Perilla frutescens Briton var. acuta Kudo showed the strongest
antimicrobial activities against Listeria monocytogenes, followed by Staphylococcus aureus 196E, Salmonella
typhimurium. Gram negative bacteria(Escherichia coli O157:H7, Salmonella typhimurium, Yersinia enterocolitica) were
less sensitive than Gram positive bacteria but the growth of Escherichia coli O157:H7 and Yersinia enterocolitica
were inhibited with increasing concentrations of the extract in culture broth.
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Table 1. Antimicrobial activities of extracts of Perilla
frutescens Briton var. acuta Kudo leaf on

microbial growth
Inhibition zone(am)”
Microorganism
Water extract Ethanol extract

Aspergillus niger ATCC 4695 9 ND.
Aspergillus flams KCTC 6143 10 10
Aspergillus flavus KCTC 6961 10 13
Listeria monocytogenes ATCC 15313 14 16
Staphylococcus aureus 196E ATCC 13365 ND. 13
Escherichia coli O157H7 ATCC 43895 13 14
Salmonella typhimurium ATCC 13311 ND. 10
Yersinia enterocolitica 11 13

" One thousand pg of ethano]l extract was adsorbed into
paper disk (8m) diameter (mm) of clear zone was confirmed
around the colony.

Table 2. Minimal inhibitory concentration of ethanol
extract of Perilla frutescens Briton var. acuta
Kudo leaf on microbial growth

Microorganism” MIC(:g/mL)
Aspergillus flavus KCTC 6143 320
Aspergillus flavus KCTC 6961 300
Listeria monocytogenes ATCC 15313 70
Staphylococcus aureus 196E ATCC 13565 160
Escherichia coli O15T:H7 ATCC 43895 200
Salmonella typhimurium ATCC 13311 300
Yersinia enterocolitica 140

b Finalacell concentration for each microbe was approximately
1x10° CFU/mL.
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Table 3. Heat stability of ethanol extract of Perilla
frutescens Briton var. acuta Kudo leaf on

microbial growth
Inhibition zone(mn)”
Microorgarism"” No bea 60 a;nm 15 al:]in
10T 121T
Aspergillus flavus KCTC 6143 10 10 10
Aspergilius flavus KCTC 6961 13 12 12
Listeria monocytogenes ATCC 15313 16 16 16

Stapiylococcus aureus 196E. ATCC 13565 B B3 B

Escherichia coli O15THT ATCC 43895 - 14 13 13
Saimonella typhimurium ATCC 13311 10 10 10
Yersinia enterocolitica 13 13 3

1'Finally cell concentration for each microbe was approximately
lexl()" CFU/mL.

One thousand g of ethanol extract was adsorbed into
paper disk (8mm., diameter) and the diameter (mm) of clear
zone was confirmed around the colony.
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Fig. 1. Groowth inhibition of ethanol extract of Perilla frurescens
Briton var. acuta Kudo on Listeria monocytogenes

ATCC 15313
—C—; Opg/mL. —&—; 100ug/mL.
—A— ; 500u¢/mL. —x— 1000z¢/mL.
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Fig. 2. Growth inhibition of ethanol extract of Perilla frutescens
Briton var. acuta Kudo on Staphylococcus aureus
196E ATCC 13565.
—C~; Oug/mL,
—4—; 5000¢/mL,

—0—; 100xe/mL,
—X-—; 100048/mL.
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Fig. 3. Growth inhibition of ethanol extract of Perilla frutescens
Briton var. acuta Kudo on Escherichia coli O157:H7

ATCC 43895.
—_—; Oug/mL. —@—; 100ug/mL.
—A—; 500g8/mL, —Xx— 10004g/mL.
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Fig. 4. Growth inhibition of ethanol extract of Perilla frutescens
Briton var. acuta Kudo on Salmonella typhimurium

ATCC 13311.
—C— Opg/mL. ~—@—,; 100zg/mL.
—A—; 500pg/mL. —X—; 1000gg/mL.
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Fig. 5. Growth inhibition of ethanol extract of Perilla frutescens
Briton var. acuta Kudo on Yersinia enterocolitica.

—@—; 100ug/mL.
—X—; 1000ug/mL.

—_— 0gg/mL.,
—A~—; 500¢g/mL.

Fig. 5% Y. enterocoliticartol] g A-{ A &S
vehd Aotk Aabo] e vie} 2ol A4Y o
S@EFEEY Frrt U1 wE 39 4824
AEZHR7L dPEA Jebgth ol E. colid H]
g JAELE Hojmz A old UF HHYAE
g ZAEd7] fMe ALY dee 2289
TEE O 54 Z2EY 9AF HYF1 Yo

B 2o 5FFe AFSAT U A5
JAEHE AHE v A4aY deE FZ2EL Gam
TN daE FAAAaHT} Hok ol HIARE
AMLE H4e dFEIE FolA 813), Shelef 5
(17, ¥(18) 59 By HAEAO] GramST A TR
o Gam@A ol i o drazsl e Bug
AATE & F UG 28y CGramSAAFol e
ZAA G YR E colid Y. enterocoliticaTt
2 MY Tz wel AP0l wgHoe
2 F3o] YJedEaA AS549 433 A4S
AL T8 HESF & Aoz Yzdnh

<

LOE O 42

o
rok

2 o

ALUF BH JEEe o8ty g 2EES
2%9) Ru)FFo|(Aspergillus flavus KCTC 6143,
Aspergillus flavus KCTC 6961) 2 5%9] AZ=Hd
(Listeria monocytogenes ATCC 15313, Staphylococcus
aureus 196E ATCC 13565, Escherichia coli O157:H7
ATCC 43895, Salmonella typhimurium ATCC 13311,
Yersinia enterocolitica)el] Wil JFEHNE ZANIY
o 454 AHESS disk methodZ FAH A}
NEEFEENA 2 A7t AFHA 559 435
Aol tete] 2449 o FE2EL ¥xEEz 3
7t¢ ¥ 2 98 vaddd GamAATL
aureus)® 7397} Gram&AH(E
coli OI1STH7, S. typhimurium, Y. enterocolitica)®] w3}
o 2L AEEFEE o3 FHYAER} F
EE 1000 gg/ml T H7PTolrM €53 gloH A
SES49A a3 A7)E L monocytogenes, S. aureus,
S, typhimuriume] $0|13, E coli O157:H73 Y.
enterocoliticart o) thd AZZAAA ARE &3
7hdel wel AKFAo] HHFHog AAHUTG =
a9 dEE FH2EL 121TAM 158 718X
Folz o] A=A

monocytogenes, S.

—243—



%:A
angsl
|35 (190) A43ZFEAERZ. ofHvA
A, p. 474

2. 3% (199 Bu7 4ZEuAL

10.

. Divison,

. EEREEE (1992) BEMT 4 &7 7. BRIGE.

PM. and Post, L.S. (1983) Naturally
occurring and miscellaneous food antimicrobials. In
Antimicrobials in foods. Branen, A.L. and Davidson,
P.M., (ed)., Marcel Dekker. Inc. New York p371

. Divison, PM. and Parish, M.E. (1989) Methods for

testing the efficacy of food antimicrobials. Food
Technol., 43, 148-151

vl A, B E (1995) FE A ¥
AEZAS zhe 34-dihydroxybenzoic acid?] £&].
=2 A E83) ), 27, 807-812

- 24, A, R, ¢, /39 (199%) 4F

Fo) F A8 Ed A HEGEHE FEE
o et ¥HFHE3 A, 3014), 957963

. Lovett, J. (1989) Listeria monocytogenes in foodborne

bacterial pathogenes., Doyle M. P.(Ed.), Marcel Dekker
Inc., New York. p.284

. Gray, ML. and Killinger, A. H. (1966) Listeria

monocytogenes and listeria infections. Bacterial. Rev.,
3, 309-382
Oh, DH. and Marshall, D.L. (1994) Enhanced
inhibition of Listeria monocytogenes by glycerol
monolaurate with organic acids. J. Food Sci., 59,
1258-1261

11.

12.

13.

14.

15.

18.

MEAAREEE R A6d A25(1999)

Qhed, §R%, AEE (1997) JUEFEES Listeria
monocytogenesZ 2|4 EA9 2ol 2 asf 3
2N 3852, 29(6), 1236-1240

#2&, 253, &AY, 1TSS (1994) Listeria
monocytogenesS] FH& JAsh= 48715 AE
FEE9] A4 d=AFH5}3 A, 26(5), 545-551
A (1998) AFEA T e S4EF25E9)
g PR FAENLFEES A, 5(3), 286291
748, AgA, F9Ad (1998) W58l (Taraxacum
plarycarpum)>&&9] AN dFze53
), 14(1), 114~118

o, A=A 28 (1992) A= (Lithospermum
erythtorhizon)F% 82 34543, FI39FAFE
3] A, 21(1), 97~100

L olRE, JBY, 243, P9, 9F8 (197) &

WAs TEAR 2289 PFUAA BY @
T AZQFe A, 100), 174179

. Shelef, LA , Naglk, OA. and Bogen, D.W. (1980)

Sensitivity of some common food-bomne bacteria to
the spices sage, rosemary and allspice. J. Food Sci.,
45, 1042-1048

B4 (197) FAE7F 4FEAZY S )
Ae 9% @2 A8 %), 130), 330-337

(19993 249 15¢ H$)



