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Antimicrobial activity and chemical composition of Eucalyptus essential oil
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Abstract: To study the antimicrobial potential of vapor-phase Fuca-
lyptus essential oil, the antimicrobial activity and minimum
inhibitory concentrations (MIC) were evaluated against the tested
microorganisms in vapor, liquid and solid phases. The chemical con-
stitutes of Eucaly ptus essential oil and its vapor were analyzed by gas
chromatography-mass spectrometry (GC-MS) and solid phase micro-
extraction (SPME) GC-MS. The results demonstrated that Fucalyp-
tus essential oil vapor had obvious antimicrobial effect on the tested
microorganisms. The antimicrobial activities of Eucalyptus essential
oil vapor against Escherichia coli and Staphylococcus aurous were
stronger than that against Aspergillus niger. The MIC value
(0.045~0.36 mg/mL) in the vapor phase to the tested microorgan-
isms was significantly lower than that in the liquid-phase MIC (4.5~
18.0 mg/mL) and the solid phase MIC (4.5~ 18.0 mg/mL). The

dominant components, mainly terpenes and alcohols, showed not
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significant difference between the Fucalyptus essential oil and its va-
por. The antibacterial activity of Eucalyptus essential oil vapor was
related to q-pinene, D-Limonene, 3-Carene, Terpinolene and Myrce-
ne, and the relative increase in terpene contents led to the stronger
antibacterial activity.

Keywords: Vapor-phase diffusion; Antimicrobial activity; SPME;

GC-MS; Antimicrobial compounds
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4% W T & P AR BONR 3R e IR Z R IT L m IR AR A b
T RS RS T T 0 AE UE AR A B RORS T AR Rl 5, 10,
25 plo LAGSINIETA K M U8 40 1 o 25 B 0 B, 355 5 I ) O fef
iR I (1 a1 ) o 1 T AR I 155 11 7 0 N

(2) MIC B 5E R FHEAR B B o MG o AT —
P2 Ry 5 R AR 5 B A A R 0 T A ) W B A . ME R
B 20 mL YR % 45 CAL MK RE, ME S 1 mL HEH A
T TC T - L 3% 5, 1 B R i R S R A TR R T
100 L, % A 349 57, K i #& B2 36.00, 18.00,9.00, 4,50,
2.25,1.13 mg/mL Kigedk, BiIeimf | AR 1.2.3, DA
AT Y B R L BT X R A e AV BE S RS Tib % I 1A B [
}H MIC,
1.2.6  #HERE BT 400 SR AU A5 — 3 (GC-MS)
BHBEART,
1.2.7  SCHE A R 53 43 B

(1) B MATAL 2T OB 1 gs B F 50 mL [EAH A B
Th0 28 SR AL A L 4 A PDMS-100 poL 25 4 3k £ 5 3 N 2% Bk
O T R o R o AR RSk O S B AR5 55 0 R
HGRE 250 COrft, ST 4 min J5 #EFER

(2) A 3% B RS 2510 - 5 BROSCHk[17].
2 PRS0
2.1 HEMAMESER

30 3 90 A PR il X A T AR R 1 RN ) 2B 1 o A
MR ASAHY BN IR A SR AR 1. IR R i A
FERRIE : > 20 mm: % B HUR, 15~ 20 mm . & B UK, 10 ~
15 mm: HEE UK, 7~ 10 mm AR BEE SRR T B E A
PR,

71



F33EFE 128

R /INEE S e IR S SORH B ECI T 3 e B 03 F 5

F1 ZHBEEMBEKENAIEESR

Table 1 Inhibition zone diameters of tested microorganisms
by Eucalyptus essential oil (n=29) mm
— EiN: ] e IR T R N R / L
W
I HHEK 5 10 25
A 0 14.2543.57 19.3344.07 30.8847.20
KGATE WA 0 16.00420.50 19.60%3.62 32.50=2.54
&+ 0 14.6741.89 18.2342.40 28.0541.49
vl 0 12.50£0.45 19.00+3.53  26.00£7.07
LA
. A 0 16.834+1.06 21.5040.89 35.33+1.02
HERE
EEi| 0 13.234+3.52 20.83+1.61 27.50+6.36
S 0 8.25+2.47  9.754+3.18 22.33+3.21
Wl WM 0 10.50+1.05 11.934+2.69 25.08+7.30
[i] AF 0 6.40+0.53  8.00£0.20 18.17+3.51
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Table 2 MIC of Eucalyptus essential oil against tested

microorganisms (7 =9) mg/mL
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4 v 00 A BR A 0.045 4.5 9
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Figure 1 Total ion chromatogram of chemical components

of Eucaly ptus essential oil
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Figure 2

of vapor-phase Eucalyptus essential oil
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Table 3
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Chemical components and relative contents in Eucalyptus essential oil and Eucaly ptus essential oil vapor

e %%’ﬁilﬂ/ P ATR AR i/ %
min e R I MR RS
1 4.299 3 1,7, 7-=H R =3R[2.2.1.002,6) |FEhE CioHis 0.555 1.484
2 45159 o JEME CioHiyg 17.433 21.237
3 4.580 8 2,2- W HE-5-10 Tk TUER[2.2.1 ) BE ke CioHys 0.031
4 4.642 7  HFEW CioHis 0.041 0.071
5 47851 WM CioHiys 7.830
6 4.8713  ATERNKE CioHis 11.440
7 5.075 1 (Z)-3,7- W He-2-35 45 CioHyp 0.034 0.080
8 5.202 8  3,7,7-Z 1,3, 5-FF =4 CiHuy 0.116
9 5.267 0 e X W e CioHzo 0.295 0.700
10 5.436 2 IE-1-Sp N FE-4-HU LR O b CioHyo 0.557
11 5.456 3 Bk CioHig 1.172
12 5.544 1 H I CioHys 1.190 1.901
13 5.759 3 3-XF AT M CioHig 1.052
14 5.871 0 a-IKFH CioHis 1.384 0.483
15 6.0059  3-EkE CioHyg 6.280 8.825
16 6.1111  1,4-fint% CiHisO 14.679 11.024
17 6.3281 oAb sR CiHy, 9.516 0.041
18 6.438 2 ATERFEEN CioHis 13.986 18.998
19 6.458 7 YL AT CioHiy 16.245
20 6.494 0 1,8 fint# CiHisO 7.506
21 6.798 9 2,2- F BE-5-C1-F - 1-T 9 ) DY Ak g CioHisO 0.031 0.033
22 6.888 7 1-JF P Jk-4-F REFR 2 e CioHis 0.048
23 6.9121  y-HrEk CioHis 0.086
24 7.020 7 1, 1-Z I E-2-(3-HT L1, 3- T A D BRI A CioHis 0.407
25 7.094 3 y-HA KR CioHis 1.504 0.187
26 7.362 1 4-H - 1- R IR -3 O 0 CioHis 0.035 0.044
27 7.8250 S CioHis 7.679 2.328
28 8.069 1 o HEIELE CioHisO 0.069
29 8.456 9  FfEE CioHi50 0.530 0.229
30 8.962 6  1-HAiHIEE CioHi50 0.774 0.252
31 9.2327  p-HAINER CiHisO 0.423
32 9.570 0 S CioHisO 0.068
33 9.798 7 MK CioHis0 0.106
34 10.052 0 (-)-4-# i CioHi50 0.047
35 10.091 7 A-FA I CiHisO 0.133
36 10.284 3 a.a.4-= B E CioH1, O 0.273 0.154
37 10.437 1 HSihE CioHi50 0.770 0.181
38 10.607 7 y-HA I CiHisO 0.184 0.041
39 10.756 5 2.4~ H o4 gk CoH,,0 0.504
40 11.329 3 SR i CioHi5 02 0.193
41 12.493 9 Rz -BKWE i — CioHi5 03 0.330
42 14.250 6 1-(6,6-— 1 3k —FR[3.1.0] 2 -2-%-2-%%) - Z il CioHi, O 0.148
43 16.027 8 Knig Cis Hyy 0.066
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