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FAAANA, A7 ARE BY BHE AR AYE 49 A/7F 1:0.5 WA 1:209] ], oAE B9 101
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A dAatdet. Ao A v E AR 8710 0.49ml% Wi =3 5, L. monocytogenes Wi¥M(ca. 7.0
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ArAE =0 E AASY. 1 =3

A¥E T 19

721

Essential oils MIC (ml/ml) |[MLC (ml/ml)
Scientific name Common name Plant part

Cinnamomum zeylanicum Cinnamon Bark 0.0781 0.0781
Cinnamomum ceylanicum Cinnamon Leaf 0.0781 0.0781
Syzygium aromaticum Clove Flower bud 0.0781 0.0781
Origanum vulgare Oregano Flower, leaf, and stem 0.0781 0.0781
Thymus zygis CT thymol Thyme thymol Flower, leaf, and stem 0.0781 0.0781
Thymus zygis CT linalool Thyme linalool Flower, leaf, and stem 0.1563 0.1563
Styrax tonkinensis Benzoin Flower, leaf, and stem 0.6250 0.6250
Daucus carota Carrot Seeds 0.6250 0.6250
Ocimum basilicum Basil Flowering herb 0.6250 1.25
Cupressus sempervirens Cypress Leaf and branch 1.25 1.25
Abies sibirica Fir Needle Siberian Needle and twig 1.25 1.25
Cymbopogon citratus Lemongrass Leaf (blade) 1.25 1.25
Myrtus communis Myrtle Leaf and branch 1.25 1.25
Citrus cinensis Orange sweet Peel 1.25 1.25
Citrus aurantium amara Neroli Blossom 1.25 1.25
Cymbopogon martini var. motia Palmarosa Leaf 1.25 1.25
Pogostemon cablin Patchouli Leaf 1.25 1.25

1A ®i= wlel go], AuE

o] g HAAHFE=MIOE Kol

e A &71(vial type)E 8 x8AR AT

k!
5T
ot
o

L. monocytogenes

laminar flow biosafety hoodol A 30% 3t
disc (Advantec Toyo Kaisha. Ltd.,
HAaANEE=MIC) o] 207 H=F A NS A x5,
A GAE R s ste] FHlekgink. 1-83ol MICS] 24f
= 9l) ARE 5ul¥ ¥ar, 1-8Foll+= MICS] 24

AFE Suly ¥l
H 8715 30T wiEr)olA] 24
3]
-

A= HA =] g vES

7 Za&How ved we s=
concentration, FIC)E 7AAFs}Si}.
0.59F 1 Abol¥ ¥7} &y (additive effect),
(antagonistic effect)”} A& Aoz #JsAL. 1 F4 2

A4, B H=

A 48A1ZF FQF wl St
dEsY. o A9E
o] AFE &}7] kel tigdsle] BE Al HX(fractional inhibiting

olwl, FIC #A4=7} 0.5t} FAY Zow A<
13 4 Apo]d F-3#&(indifferent),

Alue 8, ed7he,

Lol “ER ST

= = ZEstEo] A Fet,
Q1e= W<l checkboard assayE 583t AH8-3FA ).

235 F 20 YERHAT

uj =] ol

oA 3] g

AR 271 0.49mL2] NAGBA siA](HAld] 1 HFX)E ¥
wjFel (7.0 log CFU/mL) 10ulLE #Fdle] njgZo] T2

FAAA FAk. s &7]el wre R ypolzl 8 mm A|E-9] paper
Tokyo, Japan)E& Yol t}. Diethyl etherE ©]&
Azg MY Zzhs
FEHE mice] 1/644)
EERE MICY 1/64v) F=7) HES

stod A+t GHel
diethyl etherZ o]&3le] 1/2
R HESs 34 A (MY
8] 48 B(ElY ElE)
Ak, ARFE w5 AS, S 879 A 8715 wEA Agtete] dEAlA FAT. D%

o

5, A A WstE §etow wEste] ool Aol
s

a3} (synergistic effect),
4 ool A4 ad
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Z2g=0lMde A E72 MIC

"=

A59) FIC =

=
A ARE

e

oz AasuE W MC

Z2E=049 B d72] MIC

B AR FIC
B A8E UEC T AFEEE S W2 MIC

FIC index = A E 79 FIC + B F 7% FIC

* 2

AUE (leaf) (4) EFE| Z(B) FICI Out come Ratio of
MIC (mL/mL) FIC MIC (mL/nL) FIC combinat ion
Alone |In Alone In (A:B)

combination combination
0.0781 0.0195 0.25 0.0781 0.0012 0.02 0.27 Synergy 16:1
0.0781 0.0195 0.25 0.0781 0.0024 0.03 0.28 Synergy 8:1
0.0781 0.0195 0.25 0.0781 0.0098 0.13 0.38 Synergy 2:1
0.0781 0.0195 0.25 0.0781 0.0195 0.25 0.50 Synergy 1:1

T 1% R 244 BE vkel Zol, AlUE o ARet Bl EEY ARE xFste] HEseE AF, dEo=
e Adasls mug MIC7F astglen, FIC A|427F 0.27 WA 0.508.2 0.50 Brh Ay 22 s 1
ol Ao=R Mol F ARFY 2Fo] AYA aFE e S & 5 AT E=3, B EE AR AU
ool AR g u&o] 1:16(FIC A4 0.27), 1:8(FIC A4 0.28), 1:2(FIC A< 0.38), 1:1(FIC A<
0.50)Y wf g+t AUAE BGlon, 53| 1:169 HERE X£3H3IS o FIC A57F 0.27=2 718 ol &4t Al
UA7F 71 2 F49 23 vEdE & = Ao
[HAd 3] AUE AR ZAF9 287t ARFY Z2FHE9 I AuA
7] AAld 2014 AR AUE HA S, BE 27t E AE% RS AYstae FYc WyoE AyE g
Aol E7te ARE 23t L.monocytogenesdl Wigt dt AJUAE A3, © 26 AU A AR
¢ u7te A 29 checkerboard assay 23S YERAS AL, & 3o AYUE AE A9 od7te FF9
23 H&S YERSIT.
Z 3
A& (bark) (A) L#87I= (B) FICI Out come Ratio of
MIC (mL/mL) FIC MIC (mL/mL) FIC combination
Alone In Alone In (A:B)
combination combination
0.0781 0.0195 0.25 0.0781 0.0024 0.03 0.28 Synergy 8:1
0.0781 0.0195 0.25 0.0781 0.0098 0.13 0.38 Synergy 2:1
0.0781 0.0195 0.25 0.0781 0.0024 0.25 0.50 Synergy 1:1

% 29 ¥ 3904 wi st gol, AVE AW AR edbe ARE 2¥sel AU A%, UHon 4
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Folem, FIC A7 0.28 WA 0.502.2 0.582t} 2FAY
o= Hol F Ao el YA &3E YERle RS &

Ao %3 vlgo] 1:8(FIC A< 0.28), 1:2(FIC A4 0.38), 1:1(FIC A< 0.50)Y ol
4% FIC A7k 0.28% 7HF shol &+t AJUA7t 718 &

ol 7be A

o

>

T

rta

32 oY
o o m rfr

A7 AAl 2004 AR AV AAS, BE EY HEs A& S AQstae wdsh HeR AVE g4
et Bel Bl AE 288kl L.monocytogenesol Wt @t AUAE ARSI = AueE Ad A
ot Bl B AR 23] checkerboard assay A¥E WERHSIAL, 40l = A4 359 g5 HE A
fro] =23 HES YeEhith.
X 4
AUE (bark) (A) EHYEE (B) FICI Qut come Ratio of
MIC (mL/mL) FIC MIC (mL/nl) FIC combination
Alone |In Alone In (A:B)
combination combination
0.0781 0.0195 0.25 0.0781 0.0024 0.03 0.28 Syner gy 8:1
0.0781 0.0195 0.25 0.0781 0.0049 0.06 0.31 Syner gy 4:1
0.0781 0.0098 0.13 0.0781 0.0195 0.25 0.38 Syner gy 1:2
0.0781 0.0195 0.25 0.0781 0.0098 0.13 0.38 Syner gy 2:1

T3 8 3 4olA B oukel o], AluE g Aot B HE ARE 296t Agste A, 9o E A
FE AAS WEoh MIC7F ZAEAeH, FIC A5 0.28 WA 0.382 0.5HT 22 Holz= Zlo=
Hol, F AF9 x3Fto] AlUA adE YeRdlE AS & F ATk, =9, B HE AR AvE 4E AR
o] z3 Hlgo] 1:8(FIC A4 0.28), 1:4(FIC A= 0.31), 1:2(FIC A<= 0.38), 2:1(FIC A= 0.38)Yd uj &+
AUAE Bow, 3 1:89 v&=2 233 4% FIC A57) 0.288 713 sro} dat AUAZ 74 & HF
o] 2 HEAS & F AU
[AA]e] 5] 287l AR 89 HE ZR9 2359 3o AUA A
7] AAle 2414 AR 2¥7FeE, BE EIQ] HES A& AS ALt U WyoR oHrte AR
ok Bl HE AFE 3t L.monocytogenesel WEh Fat AUAE &1t = 49 7h et e
ol B]E AH 239 checkerboard assay 23S YEIAL, & 50 a7l A B EHE Afo %3
H &S e AT
X5
28 7kx (4) BYEE (B) FICI Out come Ratio of
MIC (mL/mL) FIC MIC (mL/nl) FIC combination
Alone |In Alone In (A:B)
combination combination
0.0781 0.0098 0.13 0.0781 0.0195 0.25 0.38 Synergy 1:2
0.0781 0.0195 0.25 0.0781 0.0098 0.13 0.38 Synergy 2:1
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A et9S Tk MIC7F 248k en, FIC X4 0.382 058 &S S Hole Ao HWol, F A
z3re] AR w37t 2 CEF, B EE AR ek ARe =23 vlEe] 1:2(FIC

A
< 0.38), 1:0.5(FIC A< A9 23 2UAES & F A

XN, lo

A7) AAld 204 AR E2H HEE, BE EY HES 83 S AYstae sds HoRE 28 HE
gt B ElE AR5 =9kl L.monocytogenesel Wit @t AJUAE 13tk F 6o SRE HE A
<9 B9 HE Ao 23 vES YERdT.
FZ6

E2H HZ=(A) EIEE (B) FICI Out come Ratio of
MIC (mL/mL) FIC MIC (mL/mL) FIC combinat ion
Alone In Alone In (A:B)

combination combination

0.0781 0.0195 0.25 0.0781 0.0195 0.25 0.50 Synergy 1:1

¥ 6oA B ule} o], F2E WE HFo B HE AFE 238t AEste 45, 9502 ARE A
28k S v MIC7F #4astgien, FIC A47F 0.508.2 0.59F 22 g Hol: Zloz wol, ¥ Afo =
o] YA B Y-S & 4 U, =3, F282 =9 g HE ARFE 1:19 vEE 283 49,

FIC #|5#7}F 0.500.2 &4t A|AE Hele HA9 =3 239& ¢+ A

k1
[N

1
(g
~

Thyme thymol—~ —+ = - — —
N

0.1562 uI/mI?

0.0781 ul/ml

0.0391 ul/ml

l
0.0195 uI/mIi ‘"E‘
0.0098 ul/ml
0.0049 ul/ml

L4
0.0024 ul/ml =

0.0012 ul/ml

{ . EE EmeE X
0.1562 0.0781 0.0391 0.0195 0.0098 0.0049 0.0024 0.0012 — Cinnamon leaf
ul/ml  ul/ml  ul/ml  ul/ml  ul/ml  ul/ml  ul/ml  ul/ml
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EH2

Oregano
{
0.1562 ul/ml
0.0781 ul/ml
0.0391 ul/ml
0.0195 ul/ml

0.0098 ul/ml

3
0.0049 ul/ml

0.0024 ul/ml
0.0012 ul/ml I
N | N ; ~ -:
0.1562 0.0781 0.0391 0.0195 0.0098 0.0049 0.0024 0.0012 — Cinnamon (bark)
ul/ml ul/ml ul/ml  ul/ml  ul/ml  ul/ml  ul/ml  ul/ml
EH3
Thyme thymol

¥ E‘

0.1562 uliml 33
0.0781 ul/ml :
0.0391 ul/ml
0.0195 ul/ml =
0.0098 ul/ml
0.0049 ul/ml
0.0024 ul/ml
0.0012 ul/ml 3

0.1562 0.0781 0.0391 0.0195 0.0098 0.0049 0.0024 0.0012 — Cinnamon (bark)
ul/ml ul/ml ul/ml  ul/ml  ul/ml ul/ml  ul/ml  ul/ml
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Er4

Thymethymol . _ ,
+

0.1562 ul/ml ==
..

0.0781 ul/ml '*
0.0391 ul/ml |
0.0195 ul/iml
0.0098 ul/ml
0.0049 ul/ml
0.0024 ul/ml

0.0012 ul/ml

0.1562 0.0781 0.0391 0.0195 0.0098 0.0049 0.0024 0.0012 — Oregano
ul/ml ul/ml ul/ml  ul/ml  ul/ml  ul/ml  ul/ml ul/ml
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