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Abstract: The antibacterial effects of thirteen plant essential oils—extracted from basil, tea tree, thyme, clove, fennel, ylang-ylang,
marjoram, cinnamon, eucalyptus, coriander seed, citronella, sage, and nard—against six common harmful microorganisms in food were studied
using inhibition zone, fumigation, and other in vitro antibacterial experiments. The results showed that all thirteen essential oils had an inhibitory
effect on the tested bacteria, fungi, and yeasts. Among them, thyme oil and cinnamon oil exhibited the strongest but different levels of
antimicrobial activity; the inhibition zone diameter was >20 mm at a volume concentration of 300 uL/L of the oils. Combinations of cinnamon

oil and thyme oil at different ratios did not show strong synergistic effects. However, some of the combinations showed significant additive

effects, with the optimal antimicrobial effect noted for cinnamon oil/thyme oil at 80:20 (V/V).
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Table 1 Antimicrobial activity (inhibition zone) of thirteen tested plant essential oils against harmful food microbes
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AN T R 10.70+0.94 - 32.70+1.70 5.00+0.10 15.30+0.94
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E: R AT WE B AATHEATEREQGR AR, IVREAG M) EAENTLER Y, ORTEAPF LY RKE R

R ZamAg Yy Ed %, (p<0.05).

FRAE AT, EA . RN 6 Fh iR B R
I B B ELAE4>20 mm, JETHREUK, mH A EER
PR R R AR T PUEERE I s  I veh xo B v R
BEEE (0 Pl B4R 45520 mm, J& THBUR, (E 207
PR A BEURR: T F kbR 17X KT 4, XF
FAB LR RS2 AR s /N RGNS 2 PP —
FERE A R ILH T AU s (R 2K I e B S A o6t
SUIR B A AN RER I T BB s R T
AR 1 SRR T NN 45 8 €07 267 3K 1T 2 B0 HH A A
BV HAZAE . RUREOR . eI B
P S0 O 4 L R A4 A P LA 340<20 mm, 33K
A RIH SRRURK, BRI ) LR TR R AN R
HorhSESFERE I B T T RUIR B S R I o R AR
Gb, ST HARAKE IR A 5.0£0.10, JETEINE
YEH.
SAWESRE, H RS AR sE A ERE

Jiken, 1A IR, BRI FORE A A
5, PRI AE/I55, AR AR 52 R
ERIURBGRIINFEER], SEZF PR BB
AIEERSN, AR TEEIER .

22 MR A K P A 9

9T RS PRI RE T AR B R T i LA
AEPBTR ROR, I A RS I P 5T B
R P (MIC) Al Bz 7N 75 TRV B (MBC) W ot B U R HEA T
W5, SEIREE SRR 2 fis.

H3% 2 ) MIC 458 KE , B oo SRR S
RIS, MIC 1N 50 uL/L; B B AR s
B ROREBE. O & RE SR &L, H
MIC 184351259 100 pL/L+ 25 pL/L. 300 pL/L; /NEZF
it b 9ICE B4 B A R e, MIC B4 100 pL/L;
WEERE oG e 2 . MR, KA. &3t

125



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.8
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Table 2 Minimal inhibitory and minimum bactericidal concentrations (uL/L) of twelve essential oils for the tested microorganisms
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MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC

BB A 150 150 100 300 25 50 50 25 1000 1000 300 300

KA h 300 300 100 600 300 300 25 25 600 600 300 300

T E Ak 150 150 300 300 600 600 100 300 1000 1000 600 600
F Ykid 50 50 300 300 300 300 100 300 1000 1000 2000 2000
1R LA 300 300 300 1000 300 600 300 300 1500 2000 600 1000
HF 2 300 300 600 1000 600 1000 300 600 1000 1500 600 1500
e AR 100 2500 100 1000 300 1000 50 300 2000 2500 1500 2000
Ak 1000 1000 300 1000 300 1000 300 300 2500 2500 1000 1500
REF A 600 600 1500 2000 600 3000 300 600 2000 2000 600 1500
PR 600 1000 600 2000 1000 1000 300 300 2000 2500 600 1500
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HAA 1000 1000 1000 1000 1500 2500 1000 1500 2500 2500 2000 2500
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Table 3 Minimal inhibitory concentrations (uL/L) of composite essential oils (thyme/cinnamon) for the tested microorganisms

BEAHEGBE Y% BARE  BIRFE  BREE RERE  XWFE 2EHEHHE

100 50 75 50 50 600 100

80 75 75 50 25 600 125

60 75 300 100 25 600 150

40 100 50 75 25 600 300

20 100 75 50 15 600 125

0 100 75 150 15 600 125

x4 SEEYHEhHOIEME] FIC 5%
Table 4 FIC indices of composite essential oils for the tested microorganisms

BEEEEI LY BARE BREE  ESRELE RERE KATH  a&HAHRE

80 1.35 1 0.87 0.73 1 1.2

60 1.2 4 1.47 0.97 1 1.38

40 1.4 0.67 0.9 0.97 1 2.64

20 1.8 1 0.47 0.86 1 1.05

3 é:éﬁ:e Food Control, 2011, 22(11): 1715-1722
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