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71 U ANFRREEM, RS A VIR AR OK
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F1 BRI Lo A B & ks
fiRes B2 B2
Thymol(30.87%)
1 Thyme thymol p-Cymene(27.57%)
(H A LFE—N) y-Terpinene(14.02%)
Z DAl (27.54%)
1,8-Cineole(68.12%)
) Eucalyptus radiata  g-Pinene(9.97%)

(=AY F5 47 %) Limonene(5.58%)
Z Ofth (16.33%)
Carvacrol(41.55%)

Thymol(19.53%)

Oregano wild

3 (FLH ) y-Terpinene(17.08%)
Z DA (21.84%)
Geraniol(89.76%)
4 Palmarosa Acetate de gerany le(3.40%)
L =a—H) B-Caryophyllene(1.56%)
Z Dfih_(5.28%)
Terpinen-4-0l(33.56%)
5 Tea tree y-Terpinene(25.44%)
(F4—hKVU—) a-Terpinene(12.76%)
Z Dfth(28.24%)
Acetata de linaly le(37.80%)
6 Lavandin super Linalol(34.67%)

1,8-Cineole(3.05%)
Z Ofth (24.48%)
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filt 1~ o> 75 Y & AR E L C G i Mk K 5 B 0157

(Enterohemorrhagic Escherichia coli 0157, ATCC43894 .,
PLF, B Ml R IBE0157) | LB R T

(Salmonella Typhimurium, ATCC13311, LLF. RX=
FT7AHE) &, AMERYLE R Z TRAMEME A E LT
W7 NUERE (Staphylococcus aureus, ATCC12732.
PIF, a7 RUKE) KO = /vy 2l (Clostridium
perfringens, ATCC3264, VAN, U x/L> =) OAFFE
Wi,

2-1-3 H4&YHE

PUAEME L LT, 7B Y > (Ampeillin, LA FABPC)
10pg, 7127 A7 x=2—,L (Chloramphenicol, LLF
CP) 30ug, ¥>7uz7ux¥ > (Ciprofloxacin, LAF
CPFX) 5ug. F~A > (Kanamycin, LA FKM) 30 u g.
F V27 ZAfE (Nalidixic acid., LATFNA) 30ug. Ak
L7 h~A 3 (Streptomycin, LA FSM) 10u g, AL
7 4 Y %Y —)L (Sulfisoxazole) 250 g, 7 A1
~A v (Azithromycin, LLTFAZM) 15u g, mRAR~A
> (Fosfomycin, LLFFOM) 50u gk T 7% A7
U > (Tetracycline, LLFTC) 30 u gD 10FESE % AV -,
ETHAXZ by Ty wvF oy st (EE
6.35mm, 1/41 > F) nHEEA LT,

2.2 HEBAHX

2-2-1 FHOMEFESHKER

M OFEIEEOREEICIT, FERIERE, FRER
OREIER ERD D00, R ClEbEYE O A%
ZAERBRIZR O C— R S TV B R IEHNE
Z AWz, BBE R IBEE0167 R Uk X I F 7 A I
3% RU 7 Ry —%7A = (TRYPTONE SOYA BROTH.
Fx YA Rk, LURTSB) T35 C24M A RiEE,
TRUKEIT LA o= T aVarT A
(BRAIN HEART INFUSION BROTH, SRHHMbLZFRRZE4E, LA
NBHI) T35C24RFMAFRESE, U = /L ¥ = BHIFBHI T
B TC2ARFHMKIEE% ., T TN O EIK % 3%TSBT
McFarland 0.5(Z38% U7=, W% H MM KRBEOIS7, =
RIF T AW RO T R EREE [3Mul ler-Hinton agar
O (%Y1 R 2, ¥ = /b = B3 5%F BMHE i
JiMuller-Hinton agar IZ. JREFHEETIHILL FE -
e F D BYEITEBE Lo, W60 u LA RS S B8t
EWERERSN— =T 4 27 (7 KRR T v 74, E
£810mm) 1, EA9Omm v — LAZHERK L7z BRSO
B M oD IR —F o & | 35°C24RERHI AT E T2 134k
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OB E IS T 2P EEERR A LN T — 4
Z LR GE 9 5 72 9 12 K [E CLST (Clinical and
Laboratory Standards Institute) NHERETAPi4AME
DIEFIEZMRBRZ O Uiz, T7bb, CLSIOT 1 A
7 JEBOEICHEIL L | PR MR RIS EE0167, XA I F 7
AW, WOAT FUKER BT =Ly 2 I3 2549
B O IEM 2 ME Uiz, s halB 22 KT,
Muller-Hinton agar II £ 7= % 5% 2= i #% #E M 4& A0
Muller-HintonagarUZfEH L, 2 = 2 = 1 L[FREkDS
HETHEM LT,
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3 #3

3 -1 HHOMEFEEARER

HSEDOKEIM O & T 2 PLETEHERBR OFE R 2 &
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2 HEIH (100%) O I b9 2 Gt B E PR ERUBR A R

I (BELIE F < mm)

[ogEa WRE - - -
v Thyme Thymol Eucalyptus Radiata  Oregano Wild  Palmarosa TeaTree Lavandin Super
B8 e KB #0157 ATCC43894 30.62 10.36 25.41 9.06 19.61 8.79
RXRXIF T AH ATCC13311 36.61 25.25 32.62 10.69 31.81 17.94
W7 R UK ATCC12732 48.83 15.76 42.89 9.87 27.17 21.37
VeV N | ATCC3264 19.48 12.91 17.43 4.96 16.29 9.11
#3 KOG E ~ O RSP RER R
s —— LR (ELIE T Som)
i i i ABPC cP CPFX KM NA SM Sulfisoxazole ~ AZM FOM TC
57 L K5 0157 ATCC43894 13.64 17.69 23.44 17.62 17.31 13.12 15.20 11.22 19.14 16.68
FAIF T AW ATCC13311 2357 24.22 32.37 20.81 19.44 11.01 12.61 11.61 29.29 18.67
a7 1Bk ATCC12732 31.14 23.70 27.60 26.95 13.39 20.50 23.12 23.20 26.92
NPy | ATCC3264 29.63 20.28 16.54 15.75 - 15.83 20.28 21.46
(-2 BELIE FI 23528 & Ao 72)
F4 A BT 2 RGO P IE P O R PR
i (BRLLE F9 :mm)
R A Thyme Eucalyptus Oregano Lavandin
Thymol (%) Radiata (%) wild (%) Palmarosa (%) TeaTree (%) Super (%)
53 H i KB 0157 MH 3062  (100) 10.36  (100) 2541 (100) 9.06  (100) 19.61  (100) 879  (100)
ATCC43894 11H% 2422 (79) - 2398  (94) 7.07  (78) 943  (48) -
20 H 1% 22.60  (74) - - 1923 (76) 6.77  (75) 762  (39) - -
FAIFT A s 36.61  (100) 2525  (100) 3262  (100) 10.69  (100) 31.81  (100) 17.94  (100)
ATCC13311 11H% 3431 (94) - - 3207  (98) 11.03  (103) 17.94  (56) 820  (46)
20 %% 3029 (83) - - 2682  (82) 1020 (95) 12.24  (38) 264  (15)
T N UK “H 48.83  (100) 15.76  (100) 42,89  (100) 9.87  (100) 27.17  (100) 21.37  (100)
ATCC12732 11H#% 4629 (95) 359  (23) 4070 (95) 1055 (107) 2031 (75) 955  (45)
20 H % 35.80 (73) - - 3367  (79) 8.16 (83) 20.47  (75) 350  (16)
PEVIDES Ef=| 19.48  (100) 1291 (100) 17.43  (100) 496  (100) 16.29  (100) 911  (100)
ATCC3264 11H#% 18.70  (96) - - 1712 (98) 534  (108) 6.75  (41) 561  (62)
20 H #% 17.05  (88) 1469  (84) 591  (119) 759  (47) 584  (64)
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(PEXHETF)
Antimicrobial activity of six essential oils against intestinal pathogenic bacteria

Naoko MARUTA, Hiroaki SHIGEMURA, Eriko MAEDA, Masahiro NISHIDA, Nobuyuki SERA

Fukuoka Institute of Health and Environmental Sciences,
Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

Certain essential oils are widely used as preservatives and antibacterial agents. In this paper, six essential oils (thyme thymol,
oregano wild, tea tree, palmarosa, eucalyptus radiata and lavandin super) were examined for antimicrobial activity against intestinal
pathogenic bacteria. All six essential oils showed antibacterial activity. Among the essential oils, those from thyme thymol and
oregano wild showed the highest antibacterial activity against Staphylococcus aureus and Salmonella typhimurium. For some of the
essential oils such as thyme thymol and oregano wild, the antibacterial activity lasted for about three weeks and did not decrease with
dilution. These results show that essential oils have antimicrobial activity against intestinal pathogenic bacteria, and could be useful
in keeping products hygienic.

[Key words ; essential oil, antimicrobial activity, intestinal pathogenic bacteria]
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