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In Vitro Inhibitory Activities of Essential Oils from Rosmarinus officinalis L.
Against Antibiotic-Susceptible and Resistant Strains
of Some Pathogenic Bacteria

Seungwon Shin*

College of Pharmacy, Duksung Women's University, Ssangmoondong 419, Dobongku, Seoul 132-714, Korea

Abstract — The ir vitro inhibitory activities of essential oils of the Rosmarinus officinalis as well as its main constituents were
evaluated against antibiotic-susceptible and -resistant strains of Staphylococcus aureus, Streptococcus pneumoniae, Salmonella
enteritidis and S. typhimurium. The essential oil fraction of R. officinalis and its main components, 1,8-cineole and camphor,
exhibited significant inhibitory activities against most of the tested strains in this study, with MICs (minimum inhibitory con-
centrations) ranging from 0.5 mg/ml to 16 mg/ml. The total oil fraction showed higher activity than its main components, 1,8-
cineole and camphor against S. aureus strains. No remarkable differences were evident between MICs of the susceptible and
resistant strains of S. aureus. Among the tested strains, S. preumoniae CCARM 3523, the resistant strain to norfloxacin, oxacil-
lin and erythromycin exhibited significantly lower sensitivity to the tested oils than the antibiotic-susceptible strain. The oils
revealed mostly higher inhibitory activity against S. fyphimurium than against S. enteritidis.

Key words — essential oil, Rosmarinum officinalis, Staphylococcus aureus. Streptococcus pneumoniae, Salmonella enteritidis,
S. typhimurium, resistance, norfloxacin, oxacillin, 1,8-cineole, camphor
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6dol AFste] A3 2718 AT FH 2 k=
simultaneous steam distillation-extraction apparatus (SDE)
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gl 242 Hewlett-Packard 6890 GC9F Hewlett-
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FYsle] ofefel 1o 2ol EMEITH ZAE ZF peak
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Search of Library file: Data: Wiley L.)e} Bt 25
=4 8t} Carrier gas: He (1 ml/min), column: Ultra-2
(50 m x 0.2 mm x 0.11 um) capillary column, temperature:
50°C(10 min.), 2°C/min (50-200°C), split (10 : 1).
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MEZFF Y Y — S aureus ATCC 29213, S. aureus
CCARM 3511, S. aureus CCARM 3523, S. enteritidis
KCCM 12201, S. enteritidis CCARM 8010, S. enteritidis
CCARM 8011, S. typhimurium KCCM 11862, S.
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4009, S. pneumoniae CCARM 4010, S. pneumoniae
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oA HAEE7}F 0.78 mg/mlol] O|EEE TAH O R 34
3ol 96 well plate] 7+ wello] 100 pi¥ FAF F Fo4L
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Aol AAH HAAFEE -Z»]igi A% (MIC; minimal
inhibitory concentration)= 7 &F3ATt.
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Table L. Compounds identified in the essential oil fraction of R.
officinalis

Compounds RI Aarea (%)
ol-pinene 929 3.01
camphene 945 7.74
trans-ocimene 949 0.05
B-pinene 970 0.37
1,8-cineole 1032 48.00
trans-linalool oxide 1073 0.04
o~terpinolene 1124 0.06
L-~camphor 1144 33.70
camphene hydrate 1159 0.02
L-borneol 1172 1.36
o-terpineol 1174 0.11
benzeneacetaldehyde 1187 0.02
(—)-myrtenal 1197 0.12
myrtenol 1204 0.07
verbenone 1211 0.12
chrysanthenone 1212 0.73
y-terpinene 1226 0.07
exobornyl acetate 1229 0.57
linalyl acetate 1260 0.06
endobornyl acetate 1289 [.14
sabinyl acetate 1298 0.25
isoterpinolene 1350 0.10
a~humulene 1549 0.04
caryophyllene oxide 1584 0.98
cis-ocimene 1708 0.04
In total 98.80

“RI': GC retention indices calculated against C, to C,, n-alkanes
on an Ultra-2 capillary column.

FE U ZoE QEAT 2 thge g gEko] e A
-+ camphene (7.75%)3} a-pinene (3.01%) ©]1.o}, o]
£ Fgol Ao F FAE B} Ws SXvt 1 99
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o 73k o] s MAske] o)

Micro broth dilution test® S. aureus 3% strain®l] gk
MIC9} MBCE Table Tl F2)3 ne}h 7t}

A& #5 5 S aureus ATCC 29213 % norfloxacin,
oxacillin % erythromycinol] T3] =5 7+248 Jehlila,
CCARM 35112 norflaxacin®l sl 7415, oxacillin®l]
Heire 2 A A9 5 5779 =2 A (intermediate
resistance)ys WEM AL, erythromycinoll thaljAlE 74ak W)
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Table II. MICs (minimum inhibitory concentrations) and
MBCs (minimum bactericidal concentrations) of the R
officinalis oil fraction against antibiotics susceptible and
resistant strains of S. aureus

S. aureus strains

Sample
(mg/ml) ATCC CCARM CCARM
20213 3511 3523
T MIC 2.0 20 20
R."officinalis MBC 320 320 32.0
, MIC 160 160 16.0
L,8-Cineole MBC 320 320 32,0
MIC 40 40 8.0
Camphor MBC 160 16.0 16.0
. MIC 80 8.0 16.0
o-Pinene MBC 160 16.0 32.0
MIC  >320  >320  >32.0
Camphene MBC 320  >320  >320
_ L MIC 40 40  >64.0
Norfloxacin (<1079 \ine 40 640 5640
o B MIC 40 160 16.0
Oxacillin CA07) Vg 4 16.0 16.0
MIC 025  >640 16.0

Erythromycin (x107) MBC 0.25 >64.0 16.0

The values are the means from the triplicate experiments

A& Yeh 64.0 pgmlol A= 2] A7go] AAl=A] ek
t} 3HH S aureus CCARM 35232 norfloxacin®l] tsf 7+
gt A2, oxacillin? erythromycin®ll thsiAl= MIC7}
16.0 pgml= F7F4=] WS 7HA1AL Ssro] ER1=UT
o]} Zro] Aol disf Z7] AAF] & S 7
359 S aureus dF= B2vE] A E8o, o] Ffe
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Fr= A A e B o), s A = 9
55 B Tk ¢ 2] AR R F shikl
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Table III. MICs (minimum inhibitory concentrations) and
MBCs (minimum bactericidal concentrations) of the R.
officinalis oil fraction against antibiotics susceptible and
resistant strains of S. pneumoniae

255

Table IV. MICs (minimum inhibitory concentrations) and
MBCs (minimum bactericidal concentrations) of the R
officinalis oil fraction against antibiotics susceptible and
resistant strains of S. enferitidis

S. pneumoniae strains

KCCM CCARM CCARM
49619 4009 4015

Sample (mg/ml)

S. enteritidis

ATCC CCARM CCARM
12201 8007 8009

Sample (mg/ml)

MIC 1. . .
R. officinalis 0 10 16.0

MBC 32.0 32.0 32.0
1 8-Cineole MIC 4.0 4.0 8.0

MBC 32.0 32.0 32.0

MIC 2.0 1.0 2.0
Camphor

MBC 8.0 8.0 >32.0

. MIC 2.00 2.00 32.0

a-Pinene

MBC 4.00 4.00 >32.0

MIC  >32.0 >32.0 >32.0
Camphene

MBC  >32.0 >32.0 >32.0

MIC . . >64.
Norfloxacin (x107) +0 +0 640

MBC 8.0 4.0 >64.0

MIC 4.0 >16.0 >16.0
MBC 4.0 >16.0 >16.0
MIC 0.5 >1024.0 >1024.0
MBC 0.5 >1024.0 >1024.0

The values are the means from the triplicate experiments

Oxacillin (x107)

Erythromycin (x1 0_6)

S. aureus®] 735X 28] S preumonia®l Wk 2=
nle]§-9] A2 Table IOl WERT vie 7o) w570
ufz} ek 2ol g HERITE 53], o] Al AR 3
% A 2% 28S JERE S preumonia KCCM
49619 2 oxacillin?} erythromycin®] 25 334 o)) w3l A
2E4d] CCARM 40099, 3% A B Wde
ERH T CCARM 4015 ol tidk ==vhe] 4789
MICE 124 o] xjol& Bovh. B3 o] A 7381
1-8-cineole, a-pinenecll that 7H2gell o= 99} FA}
gk 73kl #Z AT

Salmonella?s 79 UA0IX5=, positive control== strep-
tomycin} kanamycing ARE-8=4], Table Vel VrERS v}
9} 730 streptomycinel] thell 7<~d-& VERl= S. enteritidis
ATCC 122019} WA +5< CCARM 8007 31 CCARM
80092] Z=wlE|frol tiet Aol 2 zlol7h gllew,
AR S, aureus‘t S. pneumoniae®] 73-5-oll vlsl] ZREA S
B e MICE YEREAT,

S S, fyphimurium T S, enteritidis TN ¥Is) =
2t Afol dis) Aoz 2o 7S YEdlle
B, streptomycin % kananmycinol] thgh A2t 724
g M wlS W, A Rl ATCC 1186271 W g+t
Z+¢1 CCARM 8010 % CCARM 8011¢] )& 2uf-4u] 4

T MIC 80 40 4.0
k. officinalis MBC 80 8.0 8.0
, MIC 80 8.0 8.0
1.8-Cineole MBC 80 16.0 8.0
MIC 40 4.0 8.0

Camphor MBC 40 4.0 40
. MIC 80 8.0 8.0
o-Pinene MBC >32.0  >320  >320
MIC  >320 320  >320

Camphene MBC >320  >320  >32.0
Seeptomyein (10 MIC 20 1280 1280
MBC 20 >1280 >1280

. L MIC 20 4.0 1.0
Kanamycin (<1075 e 5 40 1.0

The values are the means from the triplicate experiments

Table V. MICs (minimum inhibitory concentrations) and
MBCs (minimum bactericidal concentrations) of the R.
officinalis oil fraction against antibiotics susceptible and
resistant strains of S. fyphimurium

S. typhimurium

ATCC CCARM CCARM
11862 8010 8011

Sample (mg/ml)

T MIC 1.0 40 40
k- officinalis MBC 2.0 8.0 8.0
. MIC 05 2.0 1.0
1§-Cineole MBC 1.0 2.0 1.0
MIC 40 40 2.0
Camphor MBC 4.0 8.0 40
, MIC 80 160 16.0
o-Pinene MBC >32.0 >320  >32.0
MIC =320 320  >32.0

Camphene

MBC >32.0 >32.0 >32.0

Swepromyein (0% MIC 6401280 >128.0
MBC 640 1280  >128.0

, L, MIC 80 80  >64.0
Kanamyein (105 e g 80 640

The values are the means from the triplicate experiments

T 5l S WERASITE (Table V).
B 2% Aol Az 2xvle]e] MICE positive control
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