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Preliminary study of antibacterial effects of fish anesthetic

eugenol on Vibrio anguillarum
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Abstract: Fish anesthetic eugenol, which has good antibacterial and bactericidal effects, has presented great efficacy on the food
borne pathogens as well as the pathogenic bacteria in aquaculture. In order to investigate the antibacterial effect of eugenol on the
typical pathogenic bacteria in aquaculture, we studied the antibacterial effect of eugenol on Vibrio anguillarum. After 24-hour incub-
ation, the diameter of the inhibition zone was (21.134+0.74) mm at 6 400 pg~mL7] of eugenol, indicating that V. anguillarum was ex-
tremely sensitive to eugenol. It is shown that V. anguillarum did not grow while the eugenol concentration was over 400 pg-mL .
Hence, the minimum inhibitory concentration (MIC) was 400 pg-mf1 of eugenol against the bacteria. The solution in the cells of
400 ug-mLfI, 800 ug~mL71 and 1 600 ug~mL7] were continually incubated for 24 h after being scribbled on the plate surface. When
the concentration of eugenol were over 8§00 ug~mL71, no V. anguillarum grew in the plates. It is indicated that the minimum bacter-
icidal concentration (MBC) of eugenol against V. anguillarum was 800 ug~mL7], and eugenol has excellent antibacterial effects on

V. anguillarum.
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), AT LSRRGS s R R O N, KR
FE A P R R I K i 0 U A
de, BT EIT FEBR K= EBORE A — & BINE
PERM. TR, W, ¥ EHANT &
A BB ER B —Fi s . RENFAPTE
H, TR SR R A R

B N RAETEACE R =, K™ S
S H 2 Z B EM . ITAAIK TS S A AL 25 R N
AL, Skl S by, Rk, R —
Fde & . AR FH 2455 R K P2 FR 5 b ) R e
PRE WL, ASCUUEIIE IR S, IR T Fil
X7 SRR M MRV B B I RO, K™= SR
b H £ 220 T B B B s S 5T SRl
1 ARSI
1.1 {UEFig&E

AL IR (IC612C, HZ Yamato); BEARIX
(VERSMAX, £ MD); AWt izit (L2,
TR IR A D) AW 4HE (MSCLL8,
SEE Thermo); ZHEHEIEFRIRG#F (ZHWY-
200D, LR IES TIE AT RAE]); bR
(WGZ-2XJ, i as U RARA ) KF
(XS603S, i LHEFFE)); B (10~100 pL,
100~1 000 pL, 1~10 mL); Hro4liZk R4 (Centra
R-200/purilab classia, ELGA).

1.2 SEIEHF#

BB5NE ATCC43308 () ARG EYFRHEA R
NFEDs THE (GEE=99%, FisFBEST7Emiia R
) HAKCEE (7 MNE2ERFT, 99%); 2216E 3
fig (1E BD A #l); 2216 WilkRs3:5E (FE BD 24
Al); MH W (5 5 R R A 8 R A R
Al WEbn R R (7 BRI e A PR A FD s 4
AR (@ 6 mmx8 mmx10 mm, FIEAE B EAN
AT AR (96 L, T SR
SRS BRATD; ALK (T AR E R
A BRI Ao S50 BT F ) 55 RE A4 H 1 K T A B
1.3 EWHE
1.3.1 THBESERECH  FREL0.64 mg T A
Fhetrd, LLsmL KZBEBEE, BREss
i, B RE AR 100 mL, f# 450 F vk
2 6 400 pg-mL ' SCH R 2R 90Uk BE 249 T e i
e W T
1.3.2 BN ERECH PR — BN s i =
2216 WA FEIE, 30 C PR Hi % 24 h B9, T2
HATR W AZ FQ L (. (McFarland, MCF), HA=#ER
JKFFEZ MCF {5294 0.5 (0.5 MCF 1B e 5 40
YT 10°CFU-mL ™), ZkZefiB 2 Mk E R 10°
CFUmL", %,

1.3.3 MEEMHMNE KRR E TR I
g, MR 3 mL #kBE S 10°CFU mL ™ BB T 90 mL
1) 2216 7R A5, BdE AR (29 20 mL-
AT, ERECPTACEEE  EE S TR R
BRI, RIS RYRE N 6 400 ngrmL ' BT
iy 150 pL FEAFL . T & B o o d s 00 i B
9 MVAT. T T HBMEWECHIT T HB OB, )
FAALHEA 150 pL ARFUECH 5% /92BN
TR AT T Bl S0k 2 I 22 5
PE, TEAALEA 150 L ik A 200 pg'mL
(SR R VAW T LS . SEARFL P 25 A 5E
W, TR E TR R 30 C K% 24 he K5
SEYE, AR RO 30 SOk I 41 i P A
1.3.4 HAEM B (minimum inhibit concentration,
MIC) e MRPEHEE A5 R, R 96 fLi%
FLB (8 F7x12 F) HEATH SRt B SE s s
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4 4 P47 (A, B, C. D7), 25 HXIE (E 17).
FHMEXT IR (F 17) FIFHPEXTRE (G 47). BSe T Hra i
LA 100 pL 9 MH N7, S4BT,

SCERAH . FTEE 1 HIBALH I 100 L B
B 6 400 pgmL ' 10T A, SHSEHIMMG
MH R MR A, W 100 uL IRAREAS
250, ARG R R 100 pL R A REAS
3%, BHMmEBEERSG 15, T 100 uL IRA
g, FJa TAMALTEIN 100 pL #

XTI 28 1 5N A 100 pL (RFL 40N
5% MW SRR, SN MH R 720 R G
&, SEEAHBERML, BRMmRE, R TEMAL
FREHN 100 puL K

FAMEXTIR . &5 1 FMIA 6 400 pgrmL ™' T Al
W, BYFRG, TAMELFHE 100 uL A FEEK,

PHAMEXT IR . £ R0FLH I 100 pL H, S5
JEEINN MH R TR -

I Ja B LR B T 3R A 30 °C K5 9% 24 he
RiFRas e, B B TR AR T 560 nm
KR EEBROEE, FFAREBOGERE T Ao 6851
T MIC {8,

1.3.5 H/NARE WS (minimum bactericidal concen-
tration, MBC) Mll’E W MIC Fr7E8) 2 H 2 i
WS EL A BE IR 100 pL FHSEI N 2216E &5
FRELMPAR BI85 RAR, MG B TR 30
Ki g% 24 ho KEFR 45 ARG AR U8 40 B A K B0
MBC fH.

1.3.6 T XHEYNE I ERIAL B 1 mL #2501
FH B DR B T B BRI 0 pg mL ' (5%
FIXF 4L . 400 pg-mL ' (MIC 41) 1 800 pug-mL "'
(MBC 4) 19 2216 352, BAXCFAT. 30 C
PR HEFR 36 ho FEXGFRSRET, B2 h TR R
560 nm AL 2 B FR I A O

s
2 4R

2.1 T EEXEINERINEEYE

PR P B4 =20 mm AA, 15~20 mm A
f; 10~15 mm Kt /NF 10 mm A",
LER IR, THEMBRWEE N6 400 ng-mL ' i,
NTE B A2 (21.13+0.74) mm, AHXIHRIAE R 22 R
3.50% (% 1)o RUABBYTEEXNT T AW, Sk
THEmEA RAIEETE . 5% £ B A0
BT AR 8 mm, RPAEHNGE X HAMUR, WE T &
P VA VB S 7 St AT B AU A LT S
A XN HE A2 [(44.38£0.75) mm] &, 8
SRR X HoAR A, AR ARMER 227 1.69%, PR
B SR T T &y, Xt nlAEE A R AL i
HZz—.
22 TEEIEEIIER MIC

THHXTEEHTE Y MIC SE80 45 R Sos (- 1),
TR TR =400 pgrmL T BF, 30 C &4 F
Kigt 24 h SCI A WOGAE S5 B X IR A — 5, 3R
BB A K Y T Al B Rk <400 pg-mL
s, SEEGZH OGRS BT B EAR— 3%, B AE5T
WA RKEAZEE . B, T 7B X 62515
(1) MIC {84 400 pg'mL ™', W2 FIXHIRZAZS KT
T AR B R SRR A KA B A T
2.3 TEHEIEEINER MBC

T AT AT A MBC 25025 R iR (K 2),
WK T B TR U N 400 pg-mL™ BB 9F- 4R
b, RN A R, WURER T A R
800 pg-mL ' 1 1600 pg'mL ™" MIENRIGTAR I, T
BENER AR . ARYE (RS PR 2G5k BB I IL2E
B B, DATREEAE KA BTk 13 T 7 B X L 1
) MBC fH . BZSCE 4504 T T 4 B X 68 510 1
MBC # 800 pg'mL ",

x1 TEBNENIENNEEER

Tab.1 Inhibition zone diameter of eugenol on V. anguillarum

mm
p bRl g
A% P4 ondard AR /%
diameter mean o relative standard deviation
deviation

T# B eugenol 21.06 22.24 20.86 20.64 20.56 21.63 20.05 20.94 22.16 21.13 0.74 3.50
H % (200 pgrmL ™)

44.32 4523 43.26 43.34 44.64 4528 43.86 44.88 44.62 4438 0.75 1.69

chloramphenicol
5%, T ethanol

8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 0.00 0.00
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Fig.1 Minimum inhibitory concentration of eugenol against
V. anguillarum
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A1 (ODsgo am M 0.06~0.39), 32 h JFib FHaE 4
K (ODsgp nm M 0.37~0.39) . 4% B Bt AH R 5[]
MIC 20 H 3% 37 WA WO (B 8 /) T 25 X0 IR AT
MIC A E8NE7E 18 h /LA K, (HES52A
TR L+ 618, 32~36 h BIMOGIEAN R 2s (k)
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ZHHI MIC 2, MBC AI5FRR AT IO LER]N (0.003~
0.01), FHABSINEEIEANA ERK,

2 30 CHiFR24 hPHi 8 A KR
Fig.2 Growth of V. anguillarum on plate incubated at 30 °C for 24 h
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Fig.3 Antibacterial aging effect of eugenol on V. anguillarum
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R, MELATE AR SR i R
P TREME N —Fh R R R, R
A BIFRIMERCE, HERWER/N . KRB 7L
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HAET, 7EE 80 THB O Z T
ARG, LUER S I AR S+ &
T B ET K S BORRBEROR:, HEXT T
T X 2 L 108 TR G837 5 S0 T A P
FRIFFE LA ARG SR T B X 3T
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W7k PR

5%

B (I 3), 400 pg-mL ™' (9T FEHTE 18 h LA
il T ES SN B . BIMEAE 18 h 5 B85 B I i 2%

AR, B Sas At IR AR HL, %F R I IA] (32~
36 h) IIEAEA N 2s XS BREALIY 1/5, R T H

IR B AITRT 1) A R AR IR

HEWEESBOR R G LA (K 2), 889(H
X T A U 5 4 AR AT ER B (Staphylococ-
cus aureus). VP11 (Salmonella anatum), 2=t
Wi (Listeria monocytogenes). KT (Escheri-
chia coli) ML, FH T & B AT LA F & &
TS, AT R TR AT A B PR B
5o HAKEUREM S ZE AR (58 2), SRINEEXT
T R R TR K TR (Aeromonas hy-
drophila) . HERSFAMIE (4. veronii). 3 RATIEIR
¥FE (Citrobacter freundii), KT ICFLERE (Lacto-
coccus garvieae), H AT ULAS TR X T 7 By 4 UK
PEAEN S, BA RS R E.

AR 45 R 5 A W R 45 R 22 Mok B
(32 2), AS[FIZK S0 BT 75 B i) e 22 S B
W, XARES THBAMEIIEA G, HRCT T
AN AL BE M AGE — . A0 T &
ISR T AN AN i R S s I Re R, S
FIARBE R, TR EIEER; BATE
D T A I O A A T E RO R

I3 4225 14 TS 2 T 75 I 4 o 3 P 20 2 20 e
AR AT B, RAT R T I X BT
TG LEL, o H AR B TR el 4 i e
PP B R S8 7K 7 5 A TR o G e 0 e
GNPV (D i 3N

T T & A2 2GR P e
F T A B B K 7 S0 A T M s £ R D4 1 B
FE ETE S 375 B PR SN I S 6 4 S
FHFS2Bra s, 3 e BK = Shi iz 2y iR 2
BE Ty, IE B0 24 30 R 2 B A By 47 40 Ak
AR S %2 T2 . RS HAT T
TR R M B S8, L2 ST A By
PR 7 SR R 7K 7 it T8 3o o o I S
i, EAESZRA P T B RORAT ik — B iiE

4 i

VER—Fisk . i R, THHE
TEVFZ B M X 2 B, b FEd e T
KPR B RS RS R AT 0 T 7
XA e S TR 0 T 8 T AT 410 TR R TR AL
A, AFAERT 135 I R A 4 25 W 18 1 A T
J1o AT eI R4 T I BORRIRICR , TRA K S
THEBXA T BORENA R T, A fFE— 2
W,

F2 TEHIAEHAEMICFIMBC

Tab.2 Minimum inhibitory concentration and minimum bactericidal concentration of eugenol against different bacteria

RN AR T e B /ug L /RS /g -mL ik
bacterial species MIC MBC Reference

SO HERE Staphylococcus aureus 600 700 [30]
128~512 - [31]
400 600 [32]
ZEWTRRE Listeria monocytogenes 500 800 [33]
M AFTF# Campylobacter jejunni 1.25 _ [34]
VITIRE Salmonella anatum 400 600 [32]
KIGFFE Escherichia coli 400 600 [32]
WEIK S BAUTE Aeromonas hydrophila 800 1 600 [18]
800~3 200 1 600~3 200 [17]
AL NI Aeromonas veronii 200 1 600 (18]
% ICFLERE Lactococcus garvieae 30 _ [35]
IR ICHHEIRAT I Citrobacter freundii 1 600 1 600 (18]

HBYNEE Vibrio anguillarum 400 800 PN
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