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Antibacterial Activity of Essential Oils Against Microorganism in Aquatic

SUN Li, LOU Yongjiang
(School of Marine Sciences, Ningbo University , Ningbo 315211, China)

Abstract: The article has studied the inhibition effect of plant essential oil on common
microorganisms in aquatic product. Method:Filter method is used to determine the bacteriostatic
circle diameter of plant essential oil, As a result,three kinds of essential oils are selected. Then
test—tube gradient dilution method is developed for the determination of three kinds of essential oil
about bacteria minimal inhibitory concentration (MIC). Checkerboard dilution method is used for
evaluating the joint bacteriostatic effect of oils by FICI value. Conclusion: Through the determination
of bacteriostatic ring,cinnamon oil,Perilla oil and clove oil are selected. Each essential oil of
antimicrobial MIC value range are:0.313 ~0.625,0.625 ~2.50,0.625 ~2.50 pl/mL. Checkerboard
dilution method results show that the distribution of essential oils for six antimicrobial showed
synergistic and additive effect;there is no independent role and antagonism.

Keywords: essential oil ,microorganism,inhibitory effect,aquatic
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Sk BEVE X B FH D EL AR 3l 4 RO

TR AR R 35 S 0 45 R 1 0 A v 2 0 TR P AR
KT 20 mm FAEHHUE, AT 12~20 Jy b BEHUR,
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Table 1 MIC determinations in experimental design

T E AT I BT N B I T
10 5 5 5 5 5 5 5 5 5

5 3% 3 /mL
K i FL AL/ L 1 000 1~9 SR A B BERR B, L rfr 9 S W I Sml 77 &% Xif B
AR B %/ (W) 10 5 25 1.25 0.625 0313 0.156 0.078 0.039 0

PHE 4 FHATHES], B IAE A 5 mL AR K57
BE A R I F R HE N L 2 NI A S B B K T
PN AT Z A IMA BN 50 b (75 A B OKS T E
75 B v A B R B A A B % 2 iR R RORG I 43
FIMARAEE, FIA 100 pL /4 10° cfu/mL &
W ,37 CHHIERT IR 24 h J5 MR 25 5L | R 3 41
(s

F2 MEABRRBREIREHE
Table 2 Sketch map of checkerboard method

AB, AB, AB, ALB,
s AB, AB, AsB, AB,
e A.B, AB, AB, AB,
i B W

E:A1:MIC,A,:1/2MIC,A;: 1/4MIC;A4: 1/8MIC

B :MIC, B,:1/2MIC, B5: 1/4MIC; B,: 1/8MIC
BL 5 M B 12 B9 45 R R 4 23 0 T ik R 4R KL
FICI(Fractional inhibitory concentration indices)i# 17
PRI, FICT AT
FICI=FIC,+FIC=

A RGN MIC | B BESI ) MIC |
A B MIC B Bophist iy MIC

FICT 1) 3] % #5 #E &y .FICI<0.5 & P [8) 4 H
0.5<FICI<1 MAHIIE , 1<FICI<2 HEFAEH,
FICI>2 AFEHu/E R,

| 2 254 T

2.1 EYEHMEEES
10 iR 0 5 3t 0B 3 T 410 7 P 00 4 2R DL
*3,

x3 EVHEHNNTEEER

Table 3 Inhibitory zone diameter of essential oils

G T

4 8l EL 4% /mm

o WL
PR 24.5+1.8 22.7+0.3 30.0+1.1 33.1+0.6 45.3+0.7 28.9+0.2
£V 18.5+0.9 11.740.5 29.3+1.4 34.2+1.8 30.3x1.3 25.620.1
T 14.0+1.4 12.242.0 18.8+1.2 21.0+1.7 23.8+0.8 14.5+0.5
Al 9.6+2.0 7.5+1.3 11.7+0.5 14.2+1.6 24.2+0.3 9.4+0.1
TR 7.1£0.5 6.7+0.5 6.8+0.7 8.3+0.8 16.5+0.5 6.2+0.2
5 9.5+2.0 6.9+0.4 11.8+1.3 13.2+0.4 14.8+0.5 12.5+1.2
AR 7.1+0.7 7.0+1.2 6.6+0.4 7.8+1.8 15.5+0.4 9.5+0.8
HACKE 6.2+0.2 7.0£0.4 6.9+0.3 6.1+0.4 16.3=1.4 6.3+0.2
2% 6.0+0.4 7.6+0.5 12.2+0.6 8.020.1 6.3+0.7 6.6+0.3
18 7.0£0.1 6.8+0.4 10.3+0.5 7.6+0.6 6.6+0.1 6.4+0.1
LI A4 R 6.9+0.2 8.2+0.2 14.8+0.6 16.0+0.5 13.2+0.6 11.9+0.4
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Fig. 1 Inhibiting effects of three essential oils against six microorganisms

x4 EYHEHEI 6 MEHN MIC &

Table 4 Essential oils for six kinds of bacteria MIC values
0B 710 Jo o R/ (L/mLL)

il
AT A - - - - - - + ++ ++ 0.313
. kP - - - - - + ++ ++ ++ 0.625
e TF - - - - + ++ ++ ++ ++ 1.250
A RE - - - - - + ++ ++ ++ 0.625
KGFFE 5% - - - - + ++ ++ ++ ++ 1.250
T - - - + ++ ++ ++ ++ + 2.50
Sl PR - - - - - + ++ ++ + 0.625
o k9 - - - + ++ ++ ++ ++ ++ 2.50
e T% - - - + ++ ++ ++ ++ ++ 2.50
SO l’izﬁ = i = = = 3 + ++ ++ 0.625
I kP - - - - - + ++ ++ ++ 0.625
e TF - - - - + ++ ++ ++ ++ 1.250
W RE R P = = = - - + ++ ++ ++ 0.625
. £ - - - - - + ++ ++ ++ 0.625
T - - - - + ++ ++ ++ ++ 1.250
il 1 A - - - - - - + ++ ++ 0313
i kP - - - - - + + ++ + 0.625
o TF - - - - - + ++ ++ ++ 0.625

E-RFAEAK tATIBWAR A FREHLEK,
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i 2% 4 40 AT, Bl 26 A Tl v B 3 pE TR Y AR
K% Wiz 21 LKA MIC {Et 5 8485 40
TR T P ROCR IR — S0, AR R P BE ) iR
K, EX 6 F ik & i MIC {8 48 A i 0.625
pL/mL, FIH T B R P o 58 R I 2 IR
%H%E@&i%ﬁlﬁ#%#ﬂﬂi,mc 5k 2.5 pl/

, fHZXS 5540 5 At MIC (EA% T 1.25 L/
mL;Tﬁﬁzmxﬁizﬁemr%%%%@iﬂ@%%nj:%
FFE 9 MIC 154 2.5 pL/mL, 5540 4 FhR i w0
MIC {EA& T 1.25 pl/mL, ZEAMBERCRMSE =,
PR Xt 2 5 A o B 2R RO I — B, 5 R R IR
B RVEMCIRES U A K R U BT A

P X G2 ) AR R R B I RIE I . G
B CEROR TR 3 RIS X K i R LS B
PRI TE MR RCR B . X 5 A TIPS Y P R
K I 4T K B AT B B9 MIC {54 0.05 wL/mL JE A<
—3,
23 EWRFHMEESE

K FH A £ 4%5 Be 7 (Checkerboard Method ) % Jit i
TERY 3 RS T 0% PR I S A TR TR MR HEAT TS O
LA FICT fELEEAT RO PR o RSl S BE 2 & W . e
RS h—5 kGl . HDR I —T &Rl . BTN
W—T AR, 3 RO i A C S % 6 A ki Ay
BRI 5 R,

®5 EEKEMIT 6 FUHKER FICI #53

Table 5 FICI indices of essential oil combinations against six tested microorganisms

——
MIC B3 0313 0.625 0313 1.250 0.625 1.250
J5 W Ay B MIC B4 0.156 0.156 0.156 0.313 0.156 0.313
G B FIC 0.5 0.25 0.5 0.25 0.25 0.25
FICI 0.75(A) 0.75(A) 0.5(A)
MIC gl 0.625 1.250 0.625 2.50 1.250 2.50
MIC B% & 0.156 0313 0313 0.625 0.625 1.250
KT v
FIC 0.25 0.25 0.5 0.25 0.5 0.5
FICI 0.5(A) 0.75(A) 1(A)
MIC il 0.625 2.50 0.625 2.50 2.50 2.50
W (B MIC Bk & 0313 1.25 0.313 0.625 1.25 1.25
JHa FIC 0.5 0.5 0.5 0.25 0.5 0.5
FICI 1(A) 0.75(A) 1(A)
MIC Hi 0.625 0.625 0.625 1.25 0.625 1.25
S Rk MIC Bk & 0.156 0.156 0.078 0.313 0313 0.156
R ER FIC 0.25 0.25 0.125 0.25 0.5 0.125
FICI 0.5(A) 0.375(8) 0.625(A)
MIC B3 0.625 0.625 0.625 1.250 0.625 1.250
IR 257 MIC BX & 0.313 0.156 0.313 0.625 0.156 0.156
I FIC 0.5 0.25 0.25 0.25 0.25 0.125
FICI 0.75(A) 0.5(A) 0.375(S)
MIC B 0313 0.625 0313 0.625 0.625 0.625
B 1M MIC 8% & 0.156 0.156 0.156 0.156 0.156 0.156
IR FIC 0.5 0.25 0.5 0.25 0.25 0.25
FICI 0.75(A) 0.75(A) 0.5(A)

E .S R AW R AE A (FICI<0.5) ,A &K & A4 A (0.5<FICI<1),l X &% %4 A (I<FICI<2),AN & &

AR (FICI>2)
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