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Abstract—The antimicrobial activity of Manuka oil, a steam distillate from Leptospermum scoparium, was
investigated. and it's MIC against ten kinds of microorganisms was determined. MICs against bacteria
and fungi were measured by means of both two-fold dliution method and agar plate two-fold dillution
method, respectively. MiCs of Manuka oil against Staphylococcus aureus KCTC 1916 and Micrococcus lu-
teus KCTC 1915, gram-positive microrganisms. were identical as 3.05 ug/m/. while it’s antibacterial ac-
tivity against gram-negative microrganisms such as Pseudomonas aeruginosa KCTC 2513, Escherichia coli
KCTC 1682, Klebsiella pneumoniae KCTC 2001 or Proteus vulgaris KCTC 2433 was negligible(MIC : >1000 pg/
ml). suggesting a high susceptibility of gram-positive bacteria to Manuka oil. In addition. MIC against
Aspergillus niger KCTC 6077 was 24 ug/mi. and that against the other fungi. Tricophyton mentagrophytes
KCTC 1374 and Candida albicans KCTC 1940 was >1000 ug/mi. When Manuka oil ointment was used in
combination with other drugs. i.e.. gentamycin sulfate. chlotrimazol and hydrocortisone acetate, and
diphenhydramine - HCI and hydrocortisone acetate. it’s antibacterial activity against Staphylococcus ati -
reus KCTC 1916 was higher than Manuka oil ocintment or other drugs alone. In conclusion, Manuka oil
possesses a selective antibacterial activity against Staplylococcus anurens KCTC 1916, and can be used as
a potent antibacterial agent against it.

Keywards [ | Manuka oil. MIC, Staphylococcus aureus, Microcaccus luteus.
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Al R 717] - Manuka oil (Leptospermum Scopar -
ume) QA AANE FF7] FHRII Lo g
Tairawhiti Ltd.. Newzealand). Bacitracin oint-
ment (500 IU/g): 7542k, Tefose 63 (Gattefosse,
Korea), Labrafil M 1944 (Gattefossé. Korea),
Tween 80 (Duksan Pharm. Ltd.), Heavy liquid
paraffin (Duksan Pharm. Ltd.). Propylene glycol,
heavy (Duksan Pharm. Ltd.), 348 9 5 ¥
&9 ARS8 A E& Difcortd] AL ARESlgoH
718} 2k F AF2 17 WA 53 Al9e AHgsign) A
Fell A3 A8 H(=AF 7.9~81mm. WA 59~
6.1 mm, ¥°] 9.9~10.1 mm2] A4 QL) 3
ABEH A4 petri dish (falcon 90% 15 mm), 7144
{7} (Chang Shin Scientific Co.), cup dropper 5
o] k.
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Table I — Microbial strains and media used for MIC experiments

Strains

Media

Staphylococcus aureus KCTC 1916

Gram positive bacteria

Bacillus subtillis KCTC 1021
Micrococcus luteus KCTC 1915

Nutrient broth
Mueller-Hinton Medium
Nutrient broth

Nutrient broth
Antibiotic Medium No. 5

Pseudomonas aeruginosa KCTC 2513
Escherichia coli KCTC 1682
Klebsiella pneumoniae KCTC 2001
Proteus vulgaris KCTC 2433

Gram negative bacteria

Nutrient broth
Nutrient broth
Nutrient broth
Nutrient broth

Candida albicans KCTC 1940

YM broth/agar

Fungi Tricophyton mentagrophytes KCTC 6077 Sabouraud’s dextrose broth/agar
Aspergillus niger KCTC 1374 Potato dextrose broth/agar
71& 5 goll Tween 80 15 g, NEHE 10 mIE E8F & Table I— Formulation sheet of ointment containing
Z84 HNPHL 71819 solubilizationdte] 50 mie) Manuka oil (total 100 g)
E‘.Dés‘} microemulsion %EHQ] 715‘0—“1‘% 7‘1]}_3]’9\13 EH Base No. -1 II-2 1I-3 114 II-5 II-6 II-7
o2 BN ES SrehA] ¥ formulations
2 YRS BRAA HE formulation Manukaol 05 1 15 2 4 5 10
AHE-8H3d Labrafil 3 3 3 3 3 3 3
IS X FYRE - $AAzY Yejz popyr  Paafineavy) 3 5 3 3 3 3 3
9= =1 5 Propyleneglycol 38 38 38 38 38 38 38
O ol Z ) o =2 Zo] A3} B pylenegly .
= ?321_4]«] a5 'T}To“ Skl %Z“BH%] 0.5 m! Distilled water gs gs g8 g gs qs gs
& 37)V8bo] pasteur pipette 2 2 o) & & Hga Na-EDTA gs g8 g8 gs g8 Qs gs
& Aol WEST 3T°CAA 18~24 A7 331 BHA g¢ 45 8 45 g5 45 S
st o] HOlg FUT AT N (FAIE B 0 D N W NN D
gape W@e YA HAHA gowmz
homomixerg AH4-3te] dA& #23 $hHate 530 of {d3tA EF3 dAH R 204 AE s

nmell A FH=710.27F H=E 2dste] ARG @

o] #¥ 5% 10° CFU/miolt}.
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2 MIC7} oM AR A 2] gmel Fdo] R 5
$-of = ujoke¥-S phase contrast microscope Aol A
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I} vt 7180 A 3 TAFT-F (Staphylococcus au -
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Table III — Formulation sheet of ointment containing
Manuka oil{total 100 g)

Ingredient -1 Ingredient 112

Manuka oil 4 Manuka oil 4
Cetanol 3.2 Petrolatum{white) 15
Stearyl alcohol 3.2 Cetanol 25
Sorbitan monostearate 2.4 Stearyl alcohol 2.5
Polysorbate 60 2.4 Sorbitan monostearate 1.2
Liquid paraffin(light) 8 Polyoxyethylene hydro-
Propylene glycol 15  genated castor oil 2.5
Purified water qs Polysorbate 60 0.6
Liquid paraffin(light) 1.7
Purified water gs_

w2 23} propyleneglycol, 434 2 71eF F12%
Ed3o 70°CE 7hste] wYH(2000~ 3000 rpm) 3}
HA] Tefose €Boll AA3] 7}ebaL 6083 ik A
g ohe A A 3] Bz}t Azttt
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# A=3Y}.
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HEEEY - W7 90 mm petri disholl Z+ agar W
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seed agar(1%)E 10 mm#4 ¥o] =& & thg 4%
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Table IV— Antimicrobial activity of Manuka oil measur-
ed by minimum inhibitory concentration

Mincroorganisms MIC (ng/m})
Staphylococcus aureus KCTC 1916 3.05
Bacillus subtillis KCTC 1021 =1000
Micrococcus luteus KCTC 1915 3.05
Pseudomonas aeruginosa KCTC 2513 >1000
Escherichia coli KCTC 1682 >1000
Klebsiella preumoniac KCTC 2001 21000
Proteus vulgaris KCTC 2433 >1000
Candida albicans KCTC 1940 195
Aspergillus niger KCTC 6077 24
Tricophyton mentagrophytes KCTC 1374 >1000

Table V—Antimicrobial activity of Manuka oil against
Staphylococcus aureus

Inhibition zone(mm)

Manuka oil

concentration (%) SAy SAL
0.2 10.30 *
0.3 13.65 *
0.35 13.70 *
04 14.40 11.50
0.45 14.40 14.25
0.5 15.10 14.65

* Inhibition zone only appears on the part of agar
covered with loaded sample

ol tated A= MIC7E 2+ 2+ 3.05 pg/miE bRttt
e A 4% a3 AT distel= g ant
2 ehliA ZEden, fungidl WidldE  As-
pergillus nigers)] T3kl MIC @to) 24 pg/mi% et
st b wledl 718 2% YT F
subtillis 772 A3 Staphylococcus aureus$t Mi-
crococcus luteus 27}A o) thsto] 743t S rE-& VER)
11 Aspergillus nigeroll EtAXE 33 & Ao
S 71 3L A H(Table IV).

AYYE ANladaE 7|AE TefoseAS g 42 e
Aol v && delste] Azg At iAot PP
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2 AES Az Fe 43 55 gAgA s wHE
of Al F2l v EA Ao} viwste] A5 HIH
0.2 AP A= Staphylococcus aureusoll A A]
B A E Ane) $ Aol STs} ST, 57} 4
o) vehtA] gsixlet vhedl 718 i dael F
79 SALSE SA 1A= Table VF 22 279 A~
fo] BRcHFig. 1). ¥l Micrococcus luteusol T
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Fig. 1— Inhibition zone of 0.45% Manuka oil cintment
against Staphylococcus aureus.
a: STy, b: ST.. ¢: SAu, d: SAL

Fig. 2— Inhibition zone of 0.45% Manuka oil ointment
against Micrococcus luteus.
a’t STw b’: STw. ¢”: SAy, d': SA,

Zad)7} 13 mm, ST.HAIES] A3 s ga=d)
7} 8.85 mme) AAYL e ot ANadnE Ay

g FE HYolA vAEl AauTt o] njek
gtk 22y rbrdl 715 94L 10.2 mme ALY
£ vehdlo] STyt ST o FeRa A3
#Hg B F A (Fig. 2).

53 A da) e B A 92 B)E A
o AFHIAE N A3 Staphylococcus
aureus®l] 3t w7} 7188 ke 95L(A, B)
ol At dEF (A7, B )R o & AX L& g
wed, (A9 FEe diEE (ARG gEyes
1.5~24mm A= & AALE 291 (B)e] A¢+=
tZZRH0.9~1.6 mm X 9 2 A 4L BT

3+ Staphylococcus aureusel] thated B3t A Q
SA)E 2L F5(0.2%) oA vheot 718 94
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Table VI— Antimicrobial activity of ointment conta-
ining multicomponent antibiotics, and oint-
ment containing antimicrobial agents
against Staphylococcus aureus and Candida al-

bicans
Inhibition zone(mm)
Ointments Staphylococcus Candida
aureus albicans
AH 10.87 7.67 (18.98)
AL 9.74 7.52 (19.25)
AH’ 8.50 7.59 (19.24)
AL’ 8.21 7.47 (19.29)
BH 8.53 7.50
BL 8.11 7.41
BH’ 7.56 7.32
BL' 7.50 7.40

Anrt FHoZ (.57 mm7t 2 AR YL Lpeh)
of oktel A7t g & vehdrh(Table V, VD).

Candida albicansol] gl A= B3 A4 A1(A)
o} 24 3A An(B) BF Faid Axde el
e GdARE (A 79 A3e dAd3] dAstAl=
Zalgols F A4 19mm B59] Fztgo] vk
3 AR YL VeRiAEd o)A o) R AR
o] gatsle] et Az Azteci(Table VI). wat
A okl 718 B3 e S0 4EE SR 959
Y AgelAE dune g44E 7189 el A
F43 1A 489 84 Wi X ol gk Edm) o] AA)
oA LA BAE neisliof e o F AU

mEbA, go g FAEHS BEFRFoIH dojA=
AR B8 BEAsy] HIAAME AnAv) of
Y FAER 2 E AHESHE checkerboard method
2 Agslojol g Ao 2 AlEHY

i &

Leptospermum scoparium®| +%7] 5222 vy}
NEL dEH 2% S Staphylococcus aureus
KCTC 1916, Bacillus subtillis KCTC 1021, Mi-
crococcus luteus KCTC 19159 13 41791 Pseu-
domonas aeruginosa KCTC 2513, Escherichia coli
KCTC 1682, Klebsiella pneumoniae KCTC 2001, Pro-
teus vulgaris KCTC 2433°) thale] Al sjA{ioz
MICE &A% 23, J¥T 439 1A T 25l
Hatedre FFERE JehiiA] Retg ot gt &
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d1F<l Staphylococcus aureust Micrococcus luteusol]
Rateli= MIC7F & t} 3.05 pg/ml2A Ao 7
st gkl s obEpACY wd Candida  albicans
KCTC 1940, Aspergillus niger KCTC 6077, Tri-
cophyton mentagrophytes KCTC 1374 % fungi 3%l
et BRGNP er AgE A As-
pergillus nigeroll i3t MIC7} 24 ug/mi& A aksh
FAAA & JERIU.

Al viAEebal e} vpEgl 715 9l AlEd
£ dFHdAdoz Hw HAYd AAE, St
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ol VEREA] ¢F2 whd AlgQlsie A FEHY
oA AEHCZ 10 mm oo AL 1At
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A2 4-g vellgd e, gz daA " B ol 4l
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