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FE B R TATR A b (LG-EO) AF 8] 75 ot M IR 1 09 37 1 7 i Aw HUIE o ok 38 18 58 LG-EO *F &) 74 o M IR 1 09 SR 1K
AR (MIC) (B 1) ¢ R 47 | Bifik F AKP & dt (o §F R &G Rk E M & AL oF U4k L R85 & A A8
M DNA 098 2R M F A5 LG-EO * &l /& dn bk IR 69 49 8 3 M A duh) 28 R LG-EO * &l /& st IR o9 MIC f& B 80~
120 pg/mL, 7 80~280 pg/mL & 22 3% J6 B | 5 R 2 R MR B Ao B 18] 09 38 e 73 42 35,240 pg/mL LG-EO 422 10 min B 5T
REAFINERINE, 5& T MIC 49 LG-EO £33, 8175 b I o B B 09 2 B AR s 3R, F 8 iR P AKP &2 &
G Al F R LI e KA e WE K, AR IR B AL R R A L A B e ATP B E I 2K, AR A
DNA #9 4% B2 ok Fo 9P B 3532 7 \DNA £ LG-EO A FTARR® E5F 5 T 2 m v B L A 24, &t A7
X @ 7 o M IR A A H5R 69 0 I AR R LG-EO i i3 g8 3% iR AE A i T3k an el K0 1 R DNA Lk R RS Peat
R &) 7 IR AT S AR LG-EO 89 36 Bm MK A ML S8 RAFey A mh AR Z e T AR 2y m A7,
KEW SIERINE; ATRE M, WAME,; @mieddk; fEARH; DNA Hifh
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B MK (Vibrio parahaemolyticus ,VP) &
JZ o3 A TR PR v A e R A 22 FR PR AT AR ul
il I 2 T, 2 A BRI G 2 5 R A £ YRR A
TR FBFE R Z 2 VP G iR IR AL 45 IR TS |
JE BB LR MK i A, R I AT K R S T I
H R FECRE T, m R AR R T R R i
S ERCET LA S B IR A B &f VP IR R Y H B
AR AR R, JE R AE P | A [, 55 40
PUAER)TZH TRt VP SRR S, T
PUAR R PUIE R B9 S A2 R0, TR I AT T AR, 5 4%
7 VP G B A

RARAB W £ O 2 5 B v I it 22 245 4 R TR
DB —Rh b £, R LK RS il — ELBOA N 2 X I
FLE T PR R R A IR GTUE M W R AT s R kg
{1 (LG-EO) # Ik W B A7 B J&F 4 | A Ak ) fiE
T3, AT RES A A AR A R A A
J I3 AT P, LG-EO Ik W T A7 80 il 6 = A 5l
FTBRT i B (0480 200 B T L R AT T R 5 2 AT T
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AR TR Y A KO, A SCIFSY LG-EO X 3 R EI 1M
P SICERT A 400 B 05 A b AL 455 A i B e e
240 M RS 5 1 I AR B L A7 R I R I 2
e VSR AR S AL N DNA &5 i FI 45 #5507
AT, Ay 36 ARf L A9y 105411 T 70 A 7K ™ i F) R 8 A0 5% R
AR Bt 2%

1 MBEFZ®
1.1 BEHROGRFIRNE T

B I INE ATCC 17802(VP17802), | iff i
Fh GRG0 o B SR WT(VPWT) 20 F i 8
K= E, RE T AR = B IR & HZ
(VPHZ) , Bo M T I Bt I TR 43 15 K

FEAH AT ARG (LG-EO) , TLVE & % h
B RREYHRTIMA PR AW ;. — HESEA (DMSO) |
B FF 123 A UAERBE (TTC), & MY ARA
PR F] s ATP B AT AKP a2 050 &, m o i
Y TARA W] A AN DNA $20GAH &, 5
SOEMERE A MR A A

FEAYL LY K5 . FE38-Standard & 2 UH 5K
10, B — XA R 5 JS-680D 4 H 2k
B AZ BT, g R BHE A R R VICTOR
X fEFRAL, £ E Perkin Elmer 2\ 7 ;Nano Pro
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2010/2020 e 58 A=A W4 S0 BE 3 b T 4
SVERH AT BRZA 7 3 HitachiH-7650 155 &) #1 7 f
B, HArosw SIGMA3-30K ¥ 1% v 3 B 0 AL
F [ Sigma 2~H]
1.2 LG-EO 3¢ &8l 7 i 4 58 & B & /N0 3 R B
(MIC) i zE

Bl I 9B 7F & 3% NaCl B9 TSB (R [A])
R SR B, i B 10°~10° CFU/mL 1 5 FH K
LG-EO # F DMSO 1Bt A% 10 mg/mL %5 & , H
TR B LG-EO v 43 2 000,
1 000,500,250,125,62.5,31.25 pg/mL, LA [ 2
i DMSO Ayt B4 % bk b PR FXS R 2 T 37
CH:FR 24 h J5 M 5E ODgoouno 3 B W) 162 WO {EL
Lo A A Wt AR Ak LA HR OB AS BTG R A HR /)
LG-EO W JEZAEH MIC,
1.3 EE-RRSH

2% FElexson S5MAY 2 3 M n& ek, A 80,
120,160,200,240,280 pg/mL Y LG-EO 4351 4b B
VP 17802 .VP WT.VP HZ E#: 0,10,20 min, &~
I LG=EO 415 h X HR4H | T B A B PR & v 1 i
I ER R B B 7R Ak (TCBS) - H b 347 18 7%
AL
1.4 LG-EO % &7 {4 5N & 40 B B2 Fn 40 A R 19
A
141 BlPEBE R (AKP) TG PRI HUHG 50
(1t R TR, 5 000xg 250> 10 min WA TIVE , Uk
Y, T 0.01 mol/L W2 5 (PBS) ¢ vl ik (pH
7.4) B A E 290 1x107 CFU/mL,, 4350 m A
120,240 pg/mL. LG-EO, AT LG-EO ) X i8
A, KW 37 CEE ASE BT[] ,5 000 g 2.0 10
min, 3 P35, %08 AKP 350 & Ui 45, F B b
ACI 52 13 WA ODssgune &K1 AKP S3- R B IR R —
B A T R RS MR AN, L 100 mL B TR L AR
FH 15 min 742 1 mg By R 1 42 [RHLA7 (King unit)
142 HAFMREEF LR SR E %
AKP (b B 7 35 45 3] 4 B2 A6 IR 4 0 40 1 B s
W, 0.22 pum BT U8 FH B 48 Ah T DL 4y
JEGEETHIN & B Bk B [RIAE  WOER A TR
JE FRE 20 £ H S 310
1.4.3 BT REBIEA o PR R R BT EUE
K 0909 T R B B T % 120 pg/ml A 240 pg/mL

LG-EO # TSB v, fifi ;& {4 ¥ £ 249 1x107 CFU/mL,
SRR LG-EO, $352h J5, B0 W ER
&, 1l PBS(0.01 mol/L,pH 7.2) ¥t 3 W, &%
TR AR N [ B K AL R A
ety J5 |, 2 5 i S AOBE (TEM) WEEHA RE

1.5 LG-EO 3¢ &% i 14 31 & 88 2 X i 59 %1
1.5.1 BERAIIE 2% Liv FP0 5% 8BS
WIEFRH R T TSB 3 ge sk, MWK EEZ 1x
107 CFU/mL, A LG-EO , i F 2 Jif &8 1% B 431 A
120,240 pg/mL, X BRI LG-EO, 55 5% 2 h,
B % FHH 123 fin A PBS (0.01 mol/L,pH 7.4) 1,
135 1 mg/mL A #8575, TR PBS YR 3 ¢,
AL FPFUY 123 i f5w, AH H 2 BT i vk B 2 g/
mL, B PEF 30 min, ] PBS YEGAE G IF B,
SR, A 480 nm AT 530 nm 11 & KR &
SR IR PRI 123 9k, AR EE Y
258 E (Mean fluorescence intensity , MFI) ,
1.5.2  WRURRE I RS T A e RN AERK 2
X E AR I K 1 mL VPRI A TG B
H ARG, A 2 mL 0.05 mol/L Tris—HCI 2% i i
(pH=8.6),2 mL 0.1 mol/L %] % ¥ 7 W A1 2 mL 1
mg/ml, TTC (ZLVU A M)W . IRE )5, A LG-
EO0(120,240 pg/mL) , % BSOS 0, 37 CHE 5=
2 h, ) B I T MR B R A5 1k SN . SRS A
S5mLIE TR, #R4E, B2 APAE,4 000xg
B0 10 min, DUIE T 3 480 2 08015 9% K 490
nm Ab 6% R

1.5.3  ATP BgT% Sy il BOGSRCE IR 1Y T
TSB gk, (H 40 WK E 294 1107 CFU/mL,
A —%E & LG-EO, fifi FZ & ik 0 120,240
pg/mL, Xt R AR TR IN LG-EO,37 CH; 3% 2 h, Yl sk
BRI A, PBS ¥ VROV % F A, UK IA Ta B =ORE 7 i e S
min, B0, BB, I ODggone ATP BTG S1 FH U/
mg prot F/n , & XN /NI R 2 e AR 4 i ATP
72 1 mol JCHLHBE Y

1.6 LG-EO xt&Ii&m 3N E DNA B80T

1.6.1 L4 DNA (9 8E RS UKk 0B O 0k
KR R 329, 285 0 A5 B AR UL 3E |, G PBS
PR3 W, EET TSB Bt Ab B4 5m
A 120,240 pg/ml. LG-EO, XM A% LG-
EO,37 CHH 2 h, AR FH 5 mL HEAR T
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4 °C F 10 000 r/min ¥R E50> 1 min, FRAF FE KT
TE, MR L 4 DNA 2 B0t & 07 s 42
DNA B &AM 5 S pl, 5 2 pl 6x FFESE
PRI AT, B RERR SRR, 1% B0 B A A H Tk UL
fd

1.6.2  Fria e 5 R N E DNA 1R H 5 250
WIS KRR VP X EELLE DNA (0,5 pl) 5
FEBEE (120 pwg/mL) iR G, b FE 22 0l 2 1.5 mL,
K &5 O BB AR R E 37 CIEIR G A P I E
20 min, FEEAM 60T & 190~380 nm 4b (1)
WG
1.7 HBFELAEBS55HF

BEAAEEY R 3 ANERE A, KA Origin 8.5
HEATEE S BT IEVEIEL, B SPSS 20.0 1) ANOVA
AT 2000, P<0.05 £m A B EMEZER

2 #R
2.1 LG-EO xf&li& MM E# MIC

LG-EO Xt A [ il 7 i P4 98 5 1k MIC i
7 80~120 we/mL, HiH LG-EO X il % i 3 & A

WA I PE, b, VP17802 Xt LG-EO i
& MIC 4 80 wg/mlL; HUIEIK ™ 43 Btk WT,
MIC 25 100 we/ml; i R # 4k HZ HA 5o 19 Bt
P MIC 120 pg/ml,
22 HE-FEGHH

PEA 0~20 min N LG-EO Xt 3 #4 &l ¥ 174 5K
PR RO B T DL 1, %o M 2 R A e ok
ik #] 7 1g(CFU/mL) , B & LG-EO ¥ B B34 m, &
R FZEBIE5E VP 17802 X LG-EO fic M ek,
80 wg/mL LG-EO £ 20 min, 1# & i & F# A% 1.48
lg (CFU/mL) , i VP WT 1 VP HZ 4 5] F k&
0.58 g (CFU/mL) #1 0.59 lg (CFU/mL), 120 g/
mlL LG-EO 4t # 20 min, VP 17802 7% B 5 F
F#% 3.40 lg(CFU/mL), VP WT # VP HZ % 5If T
2.94lg (CFU/mL) 1 2.24 1g(CFU/mL), 4 200 pg/
mlL LG-EO fEH] 20 min, 7 3 kk VP 2K 46
FNE . 1M LG-EO Ji & ¥ 5 35 5] 280 pg/mL, il
ABEFRIE T BEST R K @ i IR Bl
ik 56 R W, LG—EO 7 i i [R] PN 1T A5 250K 3% &l %
PR , 2 30 50 58 1 00 TR 0 4

&1 LG-EO & I 145 & &9 it 18 —% Rk 36
Table 1 Time-kill assay against VP by LG-EO concentrations

AR LG-EO Jf & # & /ug-ml!
I B 14 /min  1g(CFU-mL™)
LD 80 120 160 200 240 280

VP17802 0 723+009% 674%009% 559+016% 452+0.15" 328+0.10% 231+004" -
10 736£008% 687+001" 462+002% 352004 245+0.06" - -

20 729+001% 581+004% 389+0.02% 268 003" - - -

VP WT 0 752:000% 7.015+006" 649006 462x008" 3.63+005" 265%005" -
10 728+022% 696+0.14" 4.80+0.04% 3.68+0.16" 272+ 0.03" - -

20 726012 668+0.18% 432+004% 3.16+0.16" - - -

VP HZ 0 743+003% 7.05£005% 672+002% 476+006™ 3.87+003" 289x003" -
10 737£017% 7.04+003" 546+002% 469+0.18" 282+001" 259+025" -

20 7.54%011% 695+006" 5300089 4.550.04% - - -

T = RAEISD = BRifEfi 22 5 W] — A7 AR RS 78 (A B C %) Fom A V22 5 1 — 51 s B AR T/ S 5B (a b e 35) R A

V2R (P<0.05),

2.3 LG-EO 3807 i 14 30 & 48 B Z5 4 B0 82 T

231  AUAERESEREME B B R B (AKP) E N
FEAET A0 P, 57 T 240 6 J65 0 40 fjf % 22 ), AN 1) 400
AR 5300, AT 24 40 i BE 27 46 1, A BE 7 20 R A1 S
MR e M s e, AKP 36 ¥ 0T 18 R TR 41 i B 18 15

PR FEAR, WA 1 R % IR VWO AKP T
PETE 2 h INBE A T, T4 LG-EO b3, b i
W AKP TG MBS LG-FEO e B 1 M5 7 I e 1) 48
BERE (P<0.05), VP 17802 F1 VP HZ % 240
peg/ml LG-EO Ab¥E 2 h, AKP 75 #4351 15 ] 0.85
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King unit/100 mL #1 0.58 King unit/100 mL, X
B LG-EO il B ¥R VP 40 B BE 65 20 B o 1) AKP

r A0 K1 h 2 h
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232  ZHMOREGEEYE WY T A0 A AR AZ R 20
JHE B 25 Bl 2H 23 A0 B T BT LB T RE DA PR
JCH K L R JSTVE S 4H D A0 PN Y AR R 4y
T, TE R IR HE b RS R A 20 R 5 7
SRR, AN TE b WP AR B AR A
& 2a F1 2b 7N , X RE A A 0% 5 2 B2 v 40 g A1 25
I A TE A2 4k, 4R, 5 120 pg/mL. LG-EO
LHFE 1h 5, VP 17802 il VP WT LI B+ i &
F 0 5 R 8 43 1 38 97 we/mL F 94 peg/mlL,2 h
Je R 2 )R 234 pg/mL A1 182 we/ml, #BH L
i 20 i J5 1) 308 75 14 2 N (P<0.05)

2 | 2200 SS1n 2 |
é 200 A
i b b
3 150l
% a0
&2 <
o =2 100 - d 7/
w =
) €
2
& 50 - f f
7\ |
Control 120 240
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AIRTFE 45 2R — 3

T 10
3 ZZo0 XI1h 2
g
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Rz
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B oap
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=2 oa
202
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£
= 0.0
<
ey A2 e O ik YA S
LG-EO mass concentration/pgmL™"
(b)VP HZ

LG-EO 4 /&l Mm% 5N & LB & AKP BiE 4
Activity of AKP in the culture media of V. parahaemolyticus after LG-EO treatment

20 A 200 PR OSSP IR 8 R RS T, 4
HEY Nat, Kt , 580 E i B SR 28 K, ikl
3a Fl 3b Frox, FEWFE WA, XTHRZEH VP 17802
VP WT H SR8 B A8k, Ab B2 v il 1L.G-
EO 1% 5 F1 b B (8] 1 4 4 PR VP (19 L 5%
HEW K B E VP 17802 A4 %5 T VP HZ, W7
120 pg/mL LG-EO 4bHE 2 h, i #R B 175 A i
ROy SN 12.6% F1 6.96% , i 240 pwg/mL LG-
EO 4b 3[R B B 0], 13 Wi 5 3R 40 i 3 T
16.6%F1 7.87%, iiMH% LG-EO ALHEJE VP 41 i
FEE A2 B R R a1 R T O

‘Ohlh-Zh‘

250 -

5]
=3
(=1

Protein leakage/pg-ml™"

(%3
(=3

120
P A RS B VR
LG-EO mass concentration/pg-mL™
(b)VP HZ

240

Control

2 LG-EOAEFRAMEMEZEARittFE
Fig.2 Protein leakage from V. parahaemolyticus treated with LG-EO
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Fig.3 Conductivity of V. parahaemolyticus treated with LG-EO

2.3.3 TEM W4 &l 4A 14D v & i, %
TR P IR 25 4 e 88 RO IR i 8 5) &
120 wg/ml. LG-EO ZbBE 41 il JE 45 K Az e 2% | 76 %2
L0 A b A — S B LR AR B[] A4
R TR 200 6L P B I 4 PR A ™ O R (R 4B

& 2
5000m l ¥

. BT A~C. 4300 2%20 000 B3 BE2H 120 wg/mL F1 240 wg/ml. LG-EO 4bFHA ; E~F. 4351 Jyx40 000 I *f 24 120 wg/
mL 1 240 wg/mL LG-EO 4bFR4H
B 4 LG-EO 43 VP 17802 2h

Fig4 TEM images of VP 17802 treated with LG-EO for 2 h

2.4 FERAIFIgEEREEXEEANNELS

241 BEHEAL BEEAL(MP) 2 H i%éﬁﬂﬁ@ﬂﬁw .
MR A 2E R, X TR sl B e R B
B A A ATP 435 1EH A9 g SR, 1 4

R FEL S PR R RE S S R AP o MIP i3 2 2 44 i 7 40

AR | 40 A 00 A 15 R, LA T 74 22 40
FE Bl LG—EO e JE ({4 T84 . 240 pg/ml. LG—
EO b I i A ik 6/ 28 8 4 4
TSP A, Hh B9 2 3 4k (D AC R 4F)

E  500nm

5 TEM E %

WO E B bR . PP 123 & —FhoE R M R
Ty, 3 Ak S e A A0 B TR, LS 5
F WL A ) AR f . W Sa TR, oA A BE R AR
VP 17802 1 VP HZ Wy %G58 B AE 2 h N 43 Hl ik
| 734.7 AU #1660.4 AU, ifii | 120 pg/mL LG-EO
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AEER 2 h S, PR B AR MP 43 R B 52.7% i
24.2%, 240 pg/mL LG-EO &b 5 ¥ 18 #k i B
LA (MP) I 43551 R B 66.6% 1 40.1% ., 45 1 |
LG-EO 1] 5| i 4H P& 4H A B 2 4 Ak | 5 o't i J3 i /b
WEM T 3X — i, LG-EO nl 78 /i [a] (N R VP Y
Fads , Kok i B o 5k 3 3020 M g i AR RS, 4k
A R RS R 7| VA B R B 2 o @ 0B
t[19]0
242 WRULEELERE  WFUREE 40 IS 2 P AL E
BIRE L, 0T T AN WP A R T A AR T A0 o
RV RS K7 M NADH 5 FADH, # % &
A, [RIBF P24 CO, A1 ATP, R LA 3o 21 DY 4 Mk

I VP 17802
RN VP HZ

Mean fluorescence intensity/a.u.

—%

Control 120 240
A AR i R
LG-EO mass concentration/pg+mL™

(a)

(TTC) E A 20 M =22 J5 Bl 38 T A 7R 7 ke [ 42 g ke oy
W Ot ST 1) 3% M /DN, R SR ) S AL =
R FR Y TR T R 1 R TR 2 S AR R A A
Y B RE B AR M, 5 B0 T B = A KRR
FET AN Sh s, XIEZL A VP 17802 T VP

HZ 7E9% 5 2 h J& ODug,, 73035 0.132 F1 0.142,
W40 M HEAT IR AR IRAE T, SR, 7E LG-EO
Ab BRI A BRI 14 S T 1 2 B S
il (P < 0.05), HL4 il £ F2 0 e B2 (OB 1 . 1]
B g2 A A 240 pg/mL LG-EO 2 h J5 P #k
VP 1 OD.o0m 7314 0.032 1 0.065, 5% 8 4 4
Fe o3 R T 75.6%F1 73.3% (P < 0.05)

I Vr17802
NN] vpHZ

b

OD oo

Control 120 240
O i B
LG-EO mass concentration/pg-mL™
(b)

5 LG-EO ¥ &% M 145/ & F% B iz (a ) 1 FF IR $% fit S8 (b) B 2 M
Fig.5 Effects of LG-EO on membrane potential (a) and respiratory chain dehydrogenase activity (b)

of V. parahaemolyticus

243 ATP i ATP 2 —F et &9, 2
AR N e BRI B RO R AN PN ATP (1935 1
550 A K R BRI A A AR IR OC . 24 40 i
Z AR B PH TR ATP & Bl R R 4 5] 6a A
6b, ATPase I I 1E LG-EO 4bH 5 34 . 2 F& AL (P<
0.05),120 wg/mL Fl 240 wg/mL LG-EO &b Hfi%k
FHARL, 240 pg/ml LG-EO #Zb3 VP 17802 2 h,Na*/
K *—=ATPase Fil Ca>*/Mg>*—ATPase 7% ¥ 43 5l
4.83,4.09 U/mg prot T FE%] 0.54,0.39 U/mg prot,
% T I T 88.8%F1 90.5% ; VP HZ PiFh ATP [t i
P 0] 43 %) M 4.31,3.56 U/mg prot % = 1.07,0.87
U/mg prot, £ FF&E T 75.2% 75.6%.
2.5 DNA &E&E#

LG-EO &35 VP JEPK 20 DNA I i 4 e i

KA 7a frs, SAEHREE R LG-EO 43 2
h J& ,VP 17802 il VP HZ 3£ 41 DNA ¥R 457
S AR R 240 wg/mL LG-EO AbBEfY L
- K F 10 000 bp A% R 2571 T % . R B LG-
EO fEF T, VP () DNA & W% F R, "Rgn R
D] 2 4 B P38 3 P 44 K, ff DA iU 22 400 i 41
o DNA WA BGRRB I , F B0b 3120 1 3 K
ZH DNA & i W] AR T % B2

LG-EO MU= 4%, EE A MBS, il
2RO 15 R 5T b A 1 5 I I T DNA
M EAER ., AR RN L&Y 5 DNA M E1E
MiE, #HHaOB (Red-shift) Hl @ 55 K
(Hypochromic effect) , W FZEHL & H15 DNA Z [H]
A A G A AEH 4 1B (Blue—shift) FIHE (4
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BN (Hyperchromic effect) , 3¢ BH W # 2 [H] J2& #f HL
IR0, 43 58 S VP 17802 il VP HZ i) DNA
SR REAE R, A& 7h BToR  3H E— 2 R
CLAS TR (0 I 5, e A58 T 1) e R R W DA 7 244 nm
Ak A RIS 0P B DINA 118 7 A TS WA A g &1

4 Na'/K*ATPHf
Sk . Il C2>/Mg**ATPHf}

ATP i 17 H:
ATPase activity/U-mg prot™

Control 120 240
ey A% R i A
LG-EO mass concentration/pg-ml™"
(a)VP 17802

2] 242 nm &b AR EE VP 17802>VPHZ, 75 i
R WU A 1) I S B 43 ) R B T 9.9% 1 6.6% Ut
BF7 S ik A VP (1) DNA W 5 HAI HAE M, S50
DNA 259 & A4k, dEIisZm VP — R 51 A 31
30,

6 Z2 Na'/k*ATPH
B Ca>'/Mg* ATPIi

j=I9) L a
o B
B
E%
< 8 2p
3 b b b
a1k c
F
<
0
Control 120 240
Ty A A T 5 VG
LG-EO mass concentration/pg-mlL™
(b)VP HZ

B 6 LG-EO xtaliamMilE ATP BiE a2 m
Fig.6 Effects of LG-EO on ATPase activity of V. parahaemolyticus
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- - 5uL VP HZ DNA+ 74
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1 TS = 1
230 240 250 260 270 280 290 300
K
Wave length/nm

(b)

Hrao 1.2 3 W50 VP 17802 X J& 41,120 pg/ml. LG-EO 4 # 41,240 pg/ml. LG-EO 4b#41 ;4 5 .6 Tk ifi 5
J& VP HZ % 840,120 wg/ml. LG-EO 4bFE4H 240 wg/ml. LG-EO 4bF4

7 LG-EO #ExfalA MmN E DNA & EF MK T
Fig.7 Effects of LG-EO treatment on the DNA content and structure of V. parahaemolyticus

3 itk
3.1 il XA i R RO R E

K (EOs ) /2 3 [ £ 5 F1 25 045 28 R 2 A 1)
KR A 4 2 B U v T R EL A it o A
FH 7 A A 30 1 300 1 R AR B sl B AR L AR S
BIE LG-EO XA R (4 VP B 30 B8 76 1 | 25
7R VP 17802 P i R 8% , LG-EO X} I MIC
1R 80 we/mL, H UK ZEAE K™= & VP WT

Al PR VP HZ,MIC 43514 100 pg/mL #1120
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Antibacterial Activity and Mechanism of Lemon Grass Essential Oil (LG-EO)

on Vibrio parahaemolyticus

Sun Yang', Wang Xiaodi', Zhu Junli', Lu Haixia"™, Ni Qinxue’
(“School of Food and Bioengineering, Zhejiang Gongshang University, Key Laboraiory of Food Safety of
Zhejiang Province, Hangzhou 310018
*College of Agriculture and Food Science, Zhejiang Agricultural and Forestry University, Linan 311300, Zhejiang)

Abstract Objective: This study aimed to uncover antimicrobial activity and mechanism of LG-EO on Vibrio para-
haemolyticus (VP). Methods: The antimicrobial activity and possible mechanism of LG-EO on VP were investigated
through MIC (minimum inhibitory concentration), time-kill assay, AKP (alkaline phosphatase) activity in supernatant,
leakage of electrical conductivity (EC) and protein, cells morphology, membrane potential, respiratory chain dehydroge-
nase activity and intracellular DNA content and structure. Results: The MIC of LG-EO against three VP strains was
about 80 pg/mL to 120 pg/mL, and the killing efficacy enhanced with increasing concentration at 80-280 pwg/mL and ex-
tension of treated time. Treatment with 240 pg/ml. LG-EO for 10 min resulted in no viable bacterial count of all three
VP strains  (detection limit 1lg CFU/mL). Treated with LG-EO above MIC, the integrity of the cell wall and membrane
was disrupted, leading to a rise in AKP activity, protein content and conductivity in the supernatant and changes in
cellular ultrastructure. In the VP strains treated LG-EO, cell membrane potential reduced, and activities of respiratory
chain dehydrogenases and ATPases decreased, indicating the energy metabolism of VP was interrupted. Moreover, LG-EO
could interact with bacterial DNA via intercalation, to disturb the normal cellular functions. Conclusion: LG-EO showed
strong antimicrobial effect against VP by disrupting cell wall and membrane, interfering with cellular energy metabolism,
causing DNA loss or denaturation. Thus, LG-EO is expected to be an alternative for novel multifunctional food additive
with bacteriostatic action in aquatic food industries.

Keywords Vibrio parahaemolyticus; lemongrass essential oil; antibacterial mechanism; membrane permeability; energy

metabolism; DNA damage



