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Essential oil from herb is known to exert pharmacological effects on the human body. In this study

we investigated the antibacterial activity of 4 essential oils (teetree, rosemary, melisa, and

lavender), as well as the blended mixture oil of teetree, rosemary, and melisa (TRM) on three

bacteria, Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa. Antibacterial

analysis was performed using the standard disk diffusion method, and minimum inhibition

concentration was determined by the broth microdilution method with different concentrations of

essential oils (0.5, 1, 2 and 3 mg/mL). After incubation at 37°C for 24 h, the antibacterial activity

was assessed by measuring the zone of growth inhibition surrounding the disks. Herb oil with the

inhibition zones showed varied values ranging fromé to 25 mm. However, the components of herb

oil of TRM are as highly active as the teetree oil against pathogens, generating large inhibition

zones for both gram negative and positive bacteria (13~22 mm and 8 mm inhibition zones). In the

analysis for MIC, TRM showed growth-inhibitory effects at 0.0625% for S. aureus and E. coli, and

1.25% for P. aeruginosa. This result demonstrated that the anti-microbial activity of TRM was

greater than a single herb oil, including oxacillin, rosemary, and teetrea. As a single herb oil, both Corresponding author: Pil Seung Kwon
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© 2 A A Qltt. E|Egls= Melaeuca alternifolia €8 0%
HE ATl gLt avprt 9low St bt vkl
A QIH 7. elel = Zavandula angustifolia 3H8 0.8 &
A §EE AME = AR AEY A, EH, -5, 4k}
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7} QIekar A A QUHB,91. el A= Melissa officinalis
O R 7P L efjE] L of ] E5] AN E = A0 R H2, Y
Hay}, gtA|, o 131/\11] FASA, AR 3 417
A e Zog B QAH10]. Staphylococcus

aureuss= 1 L+to

= A
], SPARA] U 2

P‘j’@ ] Jo} T 7] of| A W
glo] 7kl 7] 3504 HEAdS é
7VACH11,12). Escherichia coliz= -3 ' a/3S 7P 1%k
ettt o2 & v wy] & dorH, O]Zahﬂl 2 T‘:’r/\}
Atk o] gdelo g vivstA 7S dor7|e
Pseudonionas aeruginosa= 13-4 udjto] Ui ;1“‘3 ‘:J
HSt 0 & oMekAte] ARl o] Eob, 5 i, A%
TN AE= Y °7lL CRA| g to ek 13]. X *doq 19]

ofAld e U Olﬂ*P %‘L 2009L% Lodhla 5 [15]
aureus®} Escherichia coli O BNt Lavandula angusnfo&a),
D2 A Cymbopogon marting, “FEZ=2(Polianthus tube-

rose) A @ Ao At g IkE B sk al, stjol = 20109
Chae S116]2 S aureusol] 2HIE @ 49| rAA & Bl ¢}
At o2 u} g2k &= AlEollA] 53t oAl @ Y& Q1A

Hgoto] 245 A o] =8-S = U SR AN
w31 9o, o] of2u} Hjzhu] o] AR5 Ksynergistic effect)
= 918 SRS Hl 2~37HA1 9] oAl d e d o] =l
9 2 Y(blending oil) & 243} QITH17). AZ7HA AR
B =E e R Ao R S 1~27H 9
FAES FET}0] J s é-’-_ A5l eH18l. SR
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A A Q= e 2l 1(1aver1der F%Eﬂ(tea tree), 2
Zutg](rosemary), B2 AHmelisa) 2 Y 4572] ¢ @ Uy}
E|E| o} 22nte] WejAlg EdYsS uf AAE Pt
o) A aItE Aottt
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1. thaE

Staphylococcus aureus (ATCC 25923), Escherichia coli
(ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) «t
FH-2 tryptic soy brothofl H& & ARg-s}o] A4 w7
(Vision scientific, VS1203P1, Daejeon, Korea)ollA] 37°C&

18 ~24 X171 B oFS sF3ich.
2. Qe
Q Qo] =20 27| Z5(steam distillation) HO R 23

o190, EJE|(teetree), 220 (rosemary), BelAmelisa),
gpHl ] (lavenden)2t ElEg: 220l EEZJAKTRME 1:1:1
= %‘3& 29 552 A3 TH20]. © YL YgEty

e Aol ALg BT,

T = T

CLSI 7fo] =2}l M07-A10 [21]] we} tiA5=E Mueller
Hinton agarel] 214 A|z3}o] At 3k 37°C 87| (Vision
scientific, VS1203P1, Daejeon, Korea)oll A 18 ~24A17+ &
oF uljof 3+ o 22 ko] Mueller Hinton broth 2 mLof| &
EhA]7] TR 1.5 10° cell/mL7}F 5% 0.5 MacFatland 332 2t
< densicheck = Al(bioMerieux, Marcy L'Etoile, France)
2 27 3+ % Mueller Hinton agar o B¢ W5 o8 12 5
F o1 7ol 51 H 0 U 5FHE Uit 6 mm FolH A
= Aot HE 4o Al M TS s 5T V‘%‘ﬂiﬁ
F20H100% 312 22 % IOMLﬁ 3}14
5 E 10 pl B3 S l
Hinton agarel] ‘B¢ ﬂ'}ig_?_ 7HEA

°ﬂﬂ“ﬂ°m024ﬂﬂ*élPlﬂHS?OEB~
24A7F H SRS ol el o F B2 20 7t EH, 2 E
S OJ%Zﬂﬂiﬂ Oxacillin 10 pg (Bectone dickinson,
Sensi-DISC, USA)%} Ciprofloxacin 5 pg (Bectone dickinson,
Sensi-DISC, USA) HAA5 SAlofl AlHSH3ITE. 18 ~24A17F
HjoF & A= 919 Al A7 (mm)e S48k o9t
2 AL 33 W A 3ste] HatS iSiTh

.{

|

X

N

4. X AAHISE(minimum inhibition concentrations,
MIO) &8
CLSI 7}o] =2}1 M07-A10 [21]¢]] whef v 7 w52
A colonyE Mueller Hinton broth 2 mLefl @A Tk 1.5
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x 10° cell/mL7} E:= 0.5 MacFarland #3241 densicheck
B} A|(bioMerieux, Marcy L'Etoile, France) & &7 3 A
BHFE 1/10 W A4 81od 0.5 10° cell/mLE ARS8
o} 862 pg/mLel P=HAl BEE ARgSte] <717t 1,280
pg/mLel EEEH 1 mLS T 1 9] 45 0]-8-5F¢] Oxacillin
2 0.00148 gt S5 900 pLe} 3| 314ste] A A Ao
5= 128 ng/mLAE 28 AlF2]A H]9let. Ciprofloxacin
0.1 N NaOH®} BatH S7-r5 1:1 43t -gollof mefo]
980 pg/mL3 FatA] F-& AHgsto] 47171 1,280 ug/mLel
#5389 1 mL Y= 1 Ciprofloxacin ¥+-55 0.0013g< 3]
Aste] ALg-selth. A HA Dol X E-5 5= 16 pg/mLFE 2
vl A8 =ik o Ald 2. 100 pL £F Eakd S5 900
HL - Vortex mixers ©]-8-6tf Eqot] ARSI ot 5
S0 100 uL AL 96 well plateo]] B5111 )44 o4l &
92100 pL & 4% * AlA] A4S stk plates= Thebd
L5002 H 525 U2 T 35°C A vl ol A] 18 ~244]
P o= AAH FEE TEOIGICh

Ho T

“
o 2] =
A ][] o2

137} 22 A o A 5= U Slom, B Eg]of &l 2 U9
GBI P 48 A E YT o] FHER = 7MY
et St S Vb ol S aureus, E. coli, P. aeruginosat-
FollA 2421 21, 25, 13 mme] A7 578510, 1Y «

o ol wheh Z+2E 18, 22, 13 mm7F S E Qi) Wel A= 7

wke Zh7F 14, 21, 9 mm7F 2= 91, R 20k ool uf
2t 217} 6, 20, 6 mme] A7 ek ehil ] = gt w)el
7¥7} 15, 14, 6 mm7F &3 =] Ik, CLSI 7ko] =2kl M100-S22
(2210 whe} g Aol AMEEl= oxacillin 1 pg T A9
AANE &9 A3 S aureus (ATCC 25923) 1HFAw5
=22 mm 7F U} CLSI 7ho| =il of] AAJsh= 1912l 18~24
mm ] E0|7H AR At S ERISIS 0, Escherichia
coli (ATCC 25922)9} P. aeruginosa (ATCC 27853) 1824
i+t ciprofloxacin 5 pg tlA=.0] AAhE 4% 23}
w5eof whet 247} 39, 32 mm A E vreRf o] CLSI 7Ho| =
Zhelof] A A EH= 9191 30 ~40 mm I} 25 ~33 mm 2tel] S0
7} AR A=) S Belst gl thFigure 1~3).

Table 1. Antimicrobial activity of 20 uL of essential oils determined by disc diffusion method

Inhibition Zone (mm)

Bacteria
Teetree Rosemary Melisa Lavender Blending oil Oxacilin Ciprofloxacin
S. aureus 21 6 14 15 18 22 ND*
E. coli 25 20 21 14 22 ND 39
P. aeruginosa 13 6 9 6 13 ND 34

Abbreviation: ND, not detected.

Figure 1. Antibacterial inhibition zone of essential oils against S. aureus. (A) M, melisa; OX, Oxacillin, (B) T, teetree; L, Lavender, (C)

R, rosemary.
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Figure 2. Antibacterial inhibition zone of essential oils against £ coli. (A) M, melisa; OX, Oxacillin, (B) T, teetree; L, Lavender, (O) R,

rosemary.

Figure 3. Antibacterial inhibition zone of herb oils against 2. aeruginosa. M, melisa; C, cipfloxacin; T, teetree ; L, Lavender , R, rosemary.

Table 2. Minimum inhibition concentrations (MIC) of essential oils determined by broth dilution method

MIC of each essential oil (%) MIC (ng/mL)
Bacteria
Teetree Rosemary Melisa Lavender Blending oil Oxacilin Ciprofloxacin
S. aureus 0.3125 0.625 2.5 2.5 0.3125 0.25 ND*
E. coli 2.5 5 5 2.5 0.3125 ND 0.008
P. aeruginosa 1.25 2.5 5 5 1.25 ND 0.25

Abbreviation: ‘See Table 1.

2. MIC &Z-ZALt

MICE= I8 E coli, P. aeruginosa, 15+t
S, aureusel| et HE 7], 2 2nfe] WAL, epiE, &4 o(‘ﬂ
Eg], 2upe], dejah o] XAl s e g Yoty f15to] 9
B @Yol 5%=71710.0,0.15,0.3,0.625, 1.25, 2.5, 5% % A
TN skl o, tfxto = I ol Oxacillin, 1

SA 1= Ciprofloxacin © & A31stsich MICe] 23t e

rlo

2 AN Table 29} o] By ¢ Qo] gt gy} 7P S

S A0 & e

B9 UL S aureus, F. coli, P. aeruginosaw--oll4 Z+
7F 0.3125, 0.3125, 1.25%°11A4 24 s%ES Yol
ElEﬂ QAL o] wfet 7}2}0.3125, 2.5, 1.25%7 F 4 = k.

2ok ol wel 21740625, 5, 2.5%7F S AL, o
Hle ol ket 42 2,5, 2.5, 5% o4 HAol A5 ES ek
Vet WAk ol w217} 2.5, 5, 5%7h 27 Elo] 7
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2 S YERJQIT). CLST kel =2kel M100-S22 [18]e]]
wpe} TRt datoll AR-E= oxacillin HAAlEEE S
aureus (ATCC 25923) 1A #5=0.25 ug/mL 7} U<}
CLSI 7}ol=gflof AlAsH= 9191 0.12~0.5 pug/mL <t
So17F AR A E FRIsk
(ATCC 25922)9} P. aeruginosa (ATCC 27853) I1&-3-A 4l
% ciprofloxacin H A Al s =S 243t Ay} w50l w2}
247} 0.008, 0.25 pg/mL HAlE =5 Hetde] CLSI 7ho| =&}
Qlef] AlABH= #$191 0.004 ~0.015 pg/mL¥}0.25 ~2 pg/mL
Qhofl Eo17F HARS] A ee|E PRIttt
2@
atAlo] A AAZA 2= S lysozyme, polylysine,
protamine, conalbumun, avidin, 714, polyphenol &%
5ol tlE20]}H19-27]. Chae S(28]°l 2Jahd 2=u}ele}
ﬁﬁﬂﬂi«] S, aureusa-5+2] YA APHO A 15,12 mm A

= Helom, £ coliolA 17, 12 mm AIhE ¥gich 12
BRI E'ZE Zejul ool 2xute] 7t 7P =0l epHle| =
H 14 =2 205 HESIth Son 5291 6 mm paper

discE ARg-Sto] 22ute] ofehE 0] S aureus w1l ]
A= oJoke A B A3 8.3 mmE HHYIE, AHH|o} 2=
EHO Fold g39E Bl ow, Chung 5 [30 J__U}FJ =
EER AT A3 S aureuswtoll A 14 mm, E. coli wHoll A=
9 mm= UEST & A512] Ax}o] & Table 29} o] =20}
2]} 2 7} Gt o] £ A8 AX|sFAAE £ q] 7AF
olo], A ) S8 Y010l P aeruginosal= St A}
7} 9124t} Table 29] A¥}= Oxacillin 10 pg/mL 2} H] 2~5} 3}
HAIE W HEH QAL HEDS} 2 2ue|w FelEglon]
53] £ E‘Q(E] E ‘ﬂ = ZDM ”“FJ/\D °. Oxacillin J} =

[e2

o] Re B AR B S 982

k. ¥ Ao A S Ee BT, X AT E
I ABHIE 50| B BAoR RIS B
At B ekl 8 4 ik, 1 AolA O AT Eb ] A9

1940978 Ao [31], B daAelA v

ol CLST &2 2ol 5t o] 3 v, 2=, 4
A HiAEo] AL, FutAl Aol P2 A (sus-

ceptible), 35 WAl (intermediate), W/ (resistant)2] 7}
VP2 AFE T QeH32). BB AL AAbE u) g
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O Escherichia coli

WARE S vhgel Fol Ale=ar AL R4, A
A A 5.0] et AR O] HAof| 7| 25 FaL Qltk. T A
pab 2 u]AE0] Agato] oA E Ao, nYEe] ArES
SHA]+= Y=t Balouiri {330l &fshd S-Fr] A2 S
HrAA 5 s AAstetls AdA7F ¢ar, FHA1e] &
& = sl B/ o IHelE Etstal A At
W2 TR W R Zhetar, A el vl-gart v 54 ] v) A
= 9 Al 237 AlgE 2 A S = e
4L Qlek, Jeuh i ASS A skt A 7 obd A E oAl
AL Ao ARgo = HAZO Aatof st Axfsfalo] w23t
)7 k2 g<enlel 71e <, AEA, A, wekR
9 2 FA S SfjA]o] ofPrpal e A glom, A e 8
Zrskal Aot vl-go] Ao R AEEE oilded 9
71ef SFA| 9] Bt HI]91%k oAl g o2 ‘3%01 AT}
(34]. & AT AT A Y AT A2 B EQ|7} 2 T 9
ot A3ME HA|TE 1o §sj MIC 3h2 Bl 2 . aureusﬁ‘rP
aeruginosa | A= 2 Aro17t GIAAIRE, £ coli 0] 73-$- | EE]
= 2.5%% £ = 9 o EdY L UoflA= 0.3125%= 9ul 2]

A3l 2o 7F Yehd AR SIS Yot 12
o8 Ageyd B o s AR fATYE o dld e def A
T 71 Aol 7t Qlo] LA Sl
Tk, MIC wF5-frllof] A3 ofAlld @ U B4 sh= o
A AgFo] 7hs st A E7F ool & 4= Qlek. St At
£ I8P ST e R s EH =
lo] Gt o] *}O] S oAt 4= QIZAITE, Table 22] A3k}

< = 3t S, aureus @F YA~ BHAHH
o= %ﬂo]ﬂ UA] koL P aeruginosadll e 2otz e}
AT} Qe Ao 2 Lol oA Tk SA o] X}
olof w2 3kt o] Atol= =s|7F PEal - Y
HRlt}, 318 @ Y o] 3F8/J-2 Nguefack
513510l oot eI te Alzuke] MEAJZ7EeE ATPE

A2 LPSHE APE3EAY Bouhdid 5361 249 &=
M| EEAFo] @01 A| B o] L0} RO Mo/ AFES f i
SRl el A 1ot Qro = £ T gk 5] H Q¢ o] Al A
Yol 3t dA+t7F B astohal Abm e, 18-sAdwtol A o
Eats kel el MIC‘@—J E]r/\ 0*1{*3—1—4 *}O]E Hol= 212 ¢
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o] Bl 9o 7 17} F @ slrtal T 4 Qlk, whakA, B
Gt 318 2 Ao AU RIS AFIH3

, =0 R ZRutE|e EER7L i ot om, oF
4 AlFolv BHEE SOl 287t

rok
o

AEERE fEEe A 7] ohkEl ollE e

QIAef o] kS HEhHTRAL A Qlet & Aol A= of

54 A3 HEA AW 8] AlE ol U = de Y
A M+t Staphylococcus aureus (1% ¥A Gab), Escherichia

coli (A, Pseudomonas aeruginosa (18373
S, ST E TS TR HA S H oY Fof vlw A g
o] & A ¢Ji= Zhlt|(lavender), E]E&](tea tree), & 21}e]
(rosemary), ‘W] AKmelisa) 4572 T4 L U} vl wsf, HE
gjo} = 2ute] WeALE EAYEIS W At o] AeE=
A7E QA=A AtskGiet. T AT T A 2ol A Sl Y
QQA(EED, 22|, HejAhe] 4t s|H e Y H T} S
aureus|A18 mm, £ coli oA 22 mm &} P, aeruginosa=13
mm&] -3t A5 TRIS = QUi Entop et £
2 Y 2] A9 A A= (Minimum Inhibitory Concent-
rations, MIC) 240l A] S aureus, E. coli o1 A1= 0.3125%0]
A, P. aeruginosa= 1.25%N A A7 A 437} 2kl =] et
ufeha] 2 Ao A= S8y 2 Uo] Oxacillind} 2 =utz], €]
Er|Eo} ot ot 43t A0 2 S E o] dhol sH e
Hop Edlgd @ o] 953 3t S Ueh= AS IRld =
g

Qlojth 1B g &

= =
T HAREA S} A%

< 7|disfEct.
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