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Abstract ; Bactericidal activities of seven spicy essential oil components on five microorganisms ( Escherichia Coli, Staphylococcus
Aurous, Saimonella, Listeria monocytogenes , Vibrio Parahemolyticus) were studied by plate dilution method and transferring sub-
strate cob method. Results showed that salicylaldehyde had the best bactericidal activity, followed successively by thymol, cin-
namic aldehyde, anethole, eugenol, citral, vanillin. The optimal composite essential oil (salicylaldehyde: cinnamic aldehyde:
thymol : anethole 2:5:20:5. ) was obtained through orthogonal test. The minimum bactericidal mass concentration of the compos-
ite essential oil for killing five pathogens was 0.25 mg/L, only 1/2 of that of salicylaldehyde. Synergistic sterilization effects of
composite essential oil was analyzed. The composite essential oil showed a strong synergistic effect on Listeria monocytogenes, an
additive effect on Staphylococcus Aurous , Escherichia Coli and Vibrio Parahemolyticus, and unrelated effect on Salmonella.
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Table 2 Minimum bactericidal mass concentration of seven essential oils on five tested bacteria

FARA B R W E minimum bactericidal mass concentration/ (mg- L")

Pk B WHERE KA

tested strains E;}EE ﬁl% 4 Tﬂé%‘; cinnamic Iﬁl %‘;E?_ salicylaldeh- ﬁéﬂ’* H%iﬁé
ymo: eugeno. d]dﬁ‘hyde anethole yde vanilin citra’
SO IR Staphylococcus Aurous 0.5 0.5 0.5 1.0 0. 0625 1.0 0.5
KIGHTFTE Escherichia Coli 0.25 1.0 1.0 0.5 0.25 >2.0 >2.0
BASEZEIRE TR Listeria monocytogenes 0.5 1.0 0.5 1.0 0.5 >2.0 0.5
VIR Saimonella 0. 125 0.5 0.5 1.0 0.125 >2.0 0.5
A KR Vibrio Parahemolyticus 0.125 0.5 0.25 0.125 0.125 2 0.5
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Table 3 Orthogonal test result of recomposed essential oil in dilution plating technique

i A B C D ZEA 1347 total scores
t;jﬁ; KB/ (mg- L) AR/ (mg- L") EHEEFEH/(mg- L") BERK/ (mg L) FAT1 KA1 2
salicylaldehyde cinnamic aldehyde thymol anethole parallel 1 parallel 2
1 0.4 0.25 0.2 0.5 18 16
2 0.4 0.5 0.6 1.0 17 22
3 0.4 1.0 1.0 0.25 24 23
4 0.2 0.25 0.6 0.25 23 21
5 0.2 0.5 1.0 0.5 25 21
6 0.2 1.0 0.2 1.0 12 20
7 0.1 0.25 1.0 1.0 25 23
8 0.1 0.5 0.2 0.25 18 17
9 0.1 1.0 0.6 0.5 18 20
k, 120 126 101 118
k, 122 120 121 119
ks 121 117 141 126
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Table 4 Variance analysis of orthogonal test

[A] 1) [TE s
f[';(]’/fl' 55 f M If \{jlue sifmi:ice
A 0.333 2 0.167 0.024
B 7 2 3.5 0.512
C 133.333 2 66. 667 9.757 *
D 6.333 2 3.167 0.463
P2 error 61.501 9 6.833 1
BA sum 208.5 17 — —

1)Fy05(2,9) =4.26
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Table 5 Minimum inhibitory concentration of composite essential oil on various tested bacteria

[EEoe oy ARAEFRIL G TR (mg- L) TR BEFAE R

B 25 1 % B

tested strains blank control propylene composite essential oil
glycol control ¢ 0078 0.0156 0.03125 0.0625 0.125  0.25 0.5
SO ERE Staphylococeus Aurous ++ ++ ++ ++ ++ + + - -
KIGFF T Escherichia Coli 4+ 4+ ++ ++ 4 + + - -
PFARZSHEAET Listeria monocytogenes ++ ++ ++ ++ ++ + + - -
IR EE Saimonella ++ ++ ++ e+ ++ + + - -
RIS MPEIKE Vibrio Parahemolyticus ++ ++ ++ ++ + + - - -

1)“ ++7 FAREMAEK BRI ++7 means good bacteria growth; “ + YRR EA RS + 7 means weak bacteria growth; “ — YRR TTHEAE

K “ =7 means no bacteria growth
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Table 6 Evaluation of bactericidal activity of composite essential oil

T AR B YR ¥ minimum bactericidal mass concentration/ (mg- L™")

PR Rl KA DAL R i 75 i J A RUR
tested strains salicylaldehyde cinnamic aldehyde thymol anethole FBC joint effect
Cync Chipc Cync Clhipc Cusc Chinc Cyic Chinc
SO AR
j.—ihﬁ%j% ki 0.0625 0.0156 0.5  0.0391 0.5 0.1563 1.0 0.0391 0.6795 *Hﬁﬂﬁfﬁﬁ
Staphylococcus Aurous additive effect
KIGFF# AR
Escherichia Coli 0.25 0.0156 1.0 0.0391 0.25 0.1563 0.5 0.0391 0.8049 additive effect
R A 4 o [5]

L‘F'lia%l@?%[z] 0.5 0.0156 0.5 0.0391 0.5 0.1563 1.0 0.0391 0.4611 ﬁ}[ﬁ]ﬂ?fﬂ
Listeria monocytogenes synergies
I FE - pe
{/nEE 0.125 0.0156 0.5  0.0391 0.125 0.1563 1.0 0.0391  1.4925 TRAEH
Saimonella unrelated
F15% (fr B
m-J{ﬁ‘J]fll EEA i . 0.125  0.0078 0.25 0.0195 0.125 0.0781 0.125 0.0195 0.9212 *Hjj[]f’lifﬁ
Vibrio Parahemolyticus additive effect

1) Cye : 4407 500 A8 FH B 9 B IR B R % Mininum bactericidal concentration of a component when used alone ; Cyyyc. : 5 2H 73 7E I A
A AR B W Minimum bactericidal concentration of a component when used in conjunction ; Iy : 7328 KU FEFEEL Index of fractional
bactericidal concentration
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