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B OE: NAEZEWI U T - B & R £h IR £ (e-polylysine hydrochloride, e-PLH ) Xf Ji& I v FU IK B4
(Shewanella putrefaciens) WE LA o 81 e/ MV BE (MIC) /NS WL (MBC) MR Y128 K T 2ok
HIRE e-PLH X I3 WAy PUER B A BRACR o i vl 35 AL I E (PT) BEAiE B PE B R Il ( AKPase ) (FLER
A5 (LDHase ) FIRH = WIRES (ATPase) i PEJHT , 455 47140 L B2 (SEM ) R 4 5 T (A< 248 L 245 4 1 el a8 A A 52
B, LR ZE S EANT o-PLH X B INCA FLIRE REIZCR o S9R-15 H , e-PLH XJJE WAy FUIG Y MIC 5 MBC
352 1.0 mg/mL 5 2.0 mg/mL, F{AZ e-PLH ZEHS AR AR K Z 3], f25h AKPase 15 LDHase i 1
W 4R, ML P A ATPase {4 R I, PT AR A BE AL 53¢ 5 o-PLH YR EE 52 W35 IEAA G, 1 SEM 1534, K
A ILIREH 28 e-PLH AL B, B M H BRI AL AR AR, SPILE AR U o 15 B WA BUIR B 48 e-PLH A0 3
J5 , AN M2 F SZ2450™ B, N PDB T , W™ ASTE , e S B 20 BFSY e-PLH X B WAy U IR 4 FY
PEFIBLAE], AT e-PLH 7E/K )™ fhOR 6 b i B R LB 2%

KGRI : o RBAMRILIRER ; WAy FLICH 5 AR L]

PESES: Q939.96 SERARASED: A

TR RO AR, PR R BRI e RBER (e-polylysine, e-PL) KL 1E

RIEEH o KRS R, EFR T\, WZIH
P B SR TR YRR T A B R R
JE W I3t , 1) PR AR REREAR o 7K 7™ it I 16 R i 22
TEVS ARAT T HE T BUA IR A B, J WA T IR
W ( Shewanella putrefaciens) S22 F & 5 7K 72 i
LB HEREEMRIE A5 IF T = P i -N-
AL S5 Ry =W i, 2 5 8 SRR D5 0 i
AR B 7 IS 7 A R IIEK 7 TR T
PERE TR, 0 A B T 0 4 T Y
A, AT AR K ™ it YA A S ) P %

K M A B #h MR E  ( e-polylysine
hydrochloride, e-PLH ) J& M V€ ) B 7= 0 5% %5 &
( Streptomyces diastatochromogenes ) 5% 15 & WiF 5% 3%
W28 B - S A5 A TR WO BT e W i i ok ) — 26
P, JRER AT AT 2014 4R A0 A0 R

s BEA: 2021-10-11 f&EIBHA: 2021-11-14

F RN B R TR S 7 I AR TR
AT AR | A2 B R R S Ok R
AH A G 7, e-PLH S o 2= [ B 3 0 BH 4 7
VERIRCR BAF, HRE A0 B 1R 4 i 28 JE , 40 i Ji 52
MR, R ERREFEN AR, RA L
B REE R AR SR S T B
FERIN, e-PLH T2 i 5200 ATP Bigih M 25 1
B IS 2B K RE ARG AR Ok 5 ) AR 2 A
PR AR s 2Bk A2 45 WF 9T 75 ) e-PLH
I (5558 SROME AN & 22 24 52 5 IR X 90t
BT T PR A 20T L 5 2 e R 3l 7 1 1 O IR 4
5, AR VERERR GG Ve . (H H AT e-PLH XTI
A LR R FPL R R R o BE T 1tk , LA Ay
FULERTH T FE XS 42, 38 it fie /N4 13 % S ( minimal
inhibitory concentration, MIC ) Fl &% /N 3% H ¥ &

EEWE: "+ =07 EETEAFR IR E L L0 (2019YFD0901602) 5 SR ™ M AR P& R 3 & 1l (CARS47-G26) 5 R ig k)™
st 0 T 5 TR AR BT FE o0 B 3 7135 H (19DZ2284000)
EB®AT: WA (1977—) 03 W R R TR, 5007 1) B S PR B AR . E-mail : wlan@ shou. edu. en

BEEE: ¥ &, E-mail; jxie@ shou. edu. cn
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( minimum bactericidal concentration, MBC ) Jlll 2 Ji&
WA B IR TR XN e-PLH (SRS, AR A 0 A K
oy 2 D00 A [] B 30 A R ) AR O, 5 A R
AR AL BE (propidium iodide, PL) $5 At fi{k:
R I ( alkaline phosphatase, AKPase) | %L1 i &
fiff (lactate dehydrogenase, LDHase ) AR = 512
fif ( adenosine triphosphatase, ATPase) I 14 3 i
R 4 45 B IR R R, O 45 S R R R
(scanning electron microscope, SEM) W %% ¢-PLH
XFRAARTEAS 520, 9128 70t e-PLH X T8 Ay BU
IR PEFIBLE, LA R e-PLH 757K 7™ i f i v
OISR st b

BRI

1.1 SEIeHH#

JE W BU EC B ( Shewanella putrefaciens ) “hj 7%
DRI T3 DA LIRS 80 R Ty B 3 5 R O 4
E I AR T - 80 C B IKIRVKAS , I T
K N R AR AR S L
1.2 FEZHRARXF

e- B IR ERBRER (e-PLH) Iy T WL 4
W) TR RS 7 5 AKPase i 7] £ . LDHase i 7
& B B ATPase 3857 £ 340 T 5 5t £ A=
Yy TARRDFFE AT s DREE F R K B lig 15 97 5 (ryptic
soy agar, TSA) i 5E A Ik K 5 W% (tryptic soy
broth, TSB) \G&AL4H JC/K L % — W T 16 2
LR AT IR 5], 38 8 B o3 Hr
1.3 FEMHFRF

Synergy2 B [ gl i 51X , 3¢ [E BioTek 23w ;
DHG-9053 A 71 it P TR , b —AE B AX
#ir A B2 7] DNP-9002BS #4 iy #i i it 15 #5246, E
TR BT A b A 3 A PR ] 5 LDZM-40KCS #Y
R 2 ROK Ay, B BERIY dR b VS-
1300L-U R4 TAR &, Jp e 2 e 4 141 s H-2050R
T SV R O BIL , 1090 P TS S 56 3 AN T AT
MR\ T 5 Tescan Mira3 BRI HL 7 B l5E , H AHE
8. Tescan 2\l
1.4 ZHHE
L4l REW

FE I T 80 CHYBIFPHERP T TSB w154k
2 ~3 U5, WD IR AT AR A, 3RS
HI AR . BRIBUE AL I i Fh 37 C G55 8
h, TR JC TR A B K M B 22 106 ~ 107 CFU/

PRk 3o J WA L B T B4 FE AL ) 4 1563
mL, -7 o
1.4.2  H/NEE e B (MIC) 18/ 2% 1 Tk B
(MBC)

R ZAG B R BRI M AE e-PLH X
A FLIGTA Y MIC, 3 fiiFH 96 fLAR 4T e-PLH
VW A AB BE AR RS SR I AW 2.0.1.0,
0.5.0.25 mg/mL EWR . AfLor5HFD 100 pL
MR TR A G T 37 CIR 7R 24 h, fda
BEAR AN 72 OD g , LA PR IR LSS | A 28 ¥ e 11 5 1K
WER e-PLH X 8 W Ay FG QA 1Y MIC, % MIC
FilvE T MIC ¥ BE P B T TSA Bi 3R 3 ifb 47
AR AT, 37 CHEFE 24 h J5, IR KA e-
PLH fizffkHk ) MBC,

1.4.3  fAEYERKIZ

W B 1% W B P 43 A 1/2MIC
MIC 1 2MIC #%) e-PLH & P, LAY e-PLH
AT AE R BRZH (CK) ,37 CHRTZH SR 24 h, ]
2 H A AR IS BT 0Dy, , BEFR 2
h ) E — UK
1.4.4 BSx

%% DIAO 5 R Jr vk, REAEAE B, K 1
BIRAE 1% W R 553 3 A 1/2MIC  MIC F
2MIC ) e-PLH % H, THREIR 37 CHEFR. 430
TE00.3.6.9 .12 h IHHRCETH R FE 20 A5 5E
H e,

1.4.5 WAEPINE (P £ A

SHEWRT S OIOENE . 7E1/2MIC,
MIC F1 2MIC 1) e-PLH ¥ Hh 3R i B BUs
A 1.0 mg/mL [y PT e a3, #EGIHEAL 15 min,
B VST, DUE T PBS ZZ o il v ik 2 Ik,
FAZS A EE TN A2 , WA SR U i
490 nm, & FHGIF K 635 nm,

1.4.6 LDHase  AKPase 5 ATPase J% 1%

W 14,5 KM BV, #% B LDHase |
AKPase 5 il & ATPase 1271 &0 & #5 HAEA
(1) 42 FERLEF ] F1%) Tl 3% P4 L o
1.4.7  FORE5H W%

SRS ORI 1%
(42 F & 43 3 in A 1/2MIC, MIC A1 2MIC 1
e-PLHYAW P, THER 37 CI537 6 h 5, BL 2 mL
K 8 000 r/min .0 5 min, YETIRE, TIvEH
2. 5% I3 T WE I IS [ 2 10 b SR 5 PBS
R VEY 3 a5 LW, B 30% .50% |
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70% 90% F1100% L WFHATRE LK , U6 T )
TE ML AP BT T LS R AL 25454
1.5 HiRsbiE

BAAE AL B 3 P47 SCrP i E i
FIIME £ ARUEZER SR R o FIJH SPSS 17. 0 X dls
HEAT R Tr 2250, R Al Duncan” s 35 #E47 12
FE N Z R, 22 5 B EKF P <0.055
Origin 8.5 FPF/ER,

2 giR50H
2.1 MIC #1 MBC

Hi & 1 AT, S0 RRAEAR G, 2 e-PLH 3 1.0
mg/mL B}, H ODgo, 2578 0. 11, {58 BA 12 5 e 3
o WAy B B T Y AR I ) g A A . i Y
e-PLH Y JE I 5 0. 5 mg/mlL £ 5 B AT, 5 OD
(L5 T, 9022 FI 7 3E MIC {24 1.0 mg/mL,
W 3 A A A TR R (18] 1h) WA 3],

Lop a

7
0.8

b
0.6 /
gs

0.4

7

%
0.2 o d

e
) 7
0 VoA

0 0.125 0.250 0.500 1.000 2.000
e-PLH¥E Concentration of £—PLH/(mg/mL)

(a) BR/DMWEIRE MIC

[l —/ NG PR FRANTCRE 257 (P>0.05)

JEi B Ry 1.0 mg/mL 23 BE 55 LA /D A
7 W TE 2 2.0 mg/mL I, TER A, B e-
PLH X} 85 1 7y BL EG B 19 MBC 24 2.0 mg/mL,
I, FE—E W BE TS BN N, e-PLH o J3 W75 BL EC I Y
TR SR R IEAH KR
2.2 WEMEKHL

M 2 AT LLE W, CK 4 A4 KIEEE 2 h
Ja ik AXTECE K, HE 16 h 53 AR E B,
1/2MIC AR AR EH S CK 4IAR{L, e
MERK BB ODgoo KT CK 41, 1fiiZe MIC F
2MIC 1] e-PLH 43 J5 , J8 WA BL IR 7 AR 1K 52 3
WA, MIC 21 TR A X BUAE K IE IR & 14 h,
2MIC HAEAE RN T R A K . KW e-PLH fig
M A B IR AR K, B e-PLH ¥R BE B,
UV S S BP9 4 g i
SRS A P B 551 X 4 5 €0, ) 26 33K A7 90 781 47 T AH
o

4 0.25mg/mL
G

4 0.50 mg/mL

y

{

1.0 mg/mL 4 2.0 mg/mL

[

(b) H/ANARBEWE MBC

The same lowercase letter means no significant difference within a group (P >0.05).
B 1 e-PLHXEKA R KENRNMIERESR/NRERENRNE
Fig.1 Effect of e-PLH on MIC and MBC of Shewanella putrefaciens

2.3 BEXR

YR FRDRT TR 248 L 3 G e IR B, P 25 4
U T B TR T PR R i, PR ) L
] I AR 40 i s o 1 P AR AR . i 3
AL A2 R AE T S B BT
F A IRTERT 3 h By e 22 BRI iR, ] fig
F T TR (AR 240 1) 45 44 R 14 FE 90 A %) e-PLH 3R 3
W —E T2 3 h J5, MIC 411 2MIC 41 §:%
s Fh s , MIC 2 A1 2MIC 2H B 3876 6 h i} Lt
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XFHRLA AN T 3.45% 5 5.58% , 1fif CK 4 F11/2
MIC 411 Ha S5 S 4 F5 70 A XA CIR S . T 68

FHIRL e-PLH ABRJS , TR 142 20 H J5E 1) 30 425 1 &
AR, SECK A Ca® " AR L I , fL SR B
Z T ZHANG 25 BE5 45 H T A0 s 3 2R il
Preief SR v B % 38 g b T, 45 R S5 AR 9T — B
TN d AR B LS . 1T W e-PLH W&
TR, A 2 30 5 P A, R P T TE AL B
FREFR B RS, SEBLLIM R /R



6 ] WERTTT % o- B TRER R ER X A FC LA )/ I BIL R0 1565

1.4

—a—CK
—e— 1/2MIC
L2} —a—MIC

—v—2MIC

1.0
_ 08
g%
0.6
0.4
0.2
0 2 4 6 8 10 12 14 16 18 20 22 24
Bf i Time/h
B2 &PLHXBEMARLIKEEKBETLRM
Fig. 2 Effect of £-PLH on the growth
curve of Shewanella putrefaciens
13.6
—m— CK Aa
13.4 —e— 1/2MIC Aa
—A— MIC

13.2} —w—2MIC

€
~
12}
E
s
iy
=
§ Ab
15 12.8 -
— 12,6 Da
8
‘T 12.4
-
3
= 122
g 12.0

11.8

0 3 6 9 12
Ff Al Time/h

AN FRACR A A 22 573 B35 (P <0.05) , ARIKRE 74
RANZEREE (P <0.05),

Different lowercase letters represent significant differences between
groups (P < 0.05), and different uppercase letters represent
significant differences within groups (P <0.05).

B3 &PLHMBHARLRERSEREZURIT
Fig.3 Effect of -PLH on the electrical
conductivity of Shewanella putrefaciens

2.4 PIEANE

PLIE R T URE, 21 20 I B 45 74 B
UR BB R AR R e = A, 5 PSS
ST AT FH T T A A 2 R 1
s

MIEN 4 AT PR AR 5 e-PLH ¥ 52
IEARSG . AEHIZHA PL SR AW 2 & T CK 4,

1E 6 h J5,1/2MIC 2 MIC ZH 1 2MIC 2H 45 A e
J= CK 4119 1.85 £5.2. 13 f5F12.42 £, £
e-PLHBEAE — & B2 B b 3¢ IR TR 14 200 M J6s 1) 5 3
Pk, e-PLH B0 B 0 1 Fif v B2 T ey i3 ok, mp
REHT T e-PLH Ab 35Uk B2 34 fin, ™ H 450 IR B AR 45
Ha), (8 PTG Y o 5 A, 2R 4 Iih 2t
WFoE R, WA LR & B F IR H 5 , L
JAT-FREESE N, P68 B T B8 1A 40 Pt A e O, 3
BPERE I A T

T340, TR B PL R A & 5 3 3L M
—3, Bl e-PLH W FE 3G K, 4RI X 7
A 210 FEE e TR 78 39 o, S B0 4 L R O 7 3
R AXBRECAR o0 55 i N ) o i A R ) T
B A0 P PR

4
5 [ Qo
< a0t R6h Aa
£ Ab §
~ 35
'-8
S 30 e \§
2 §§
g 25
=
o
S 2
& Ad
& 15 Ba Ba Ba Ba
”ﬂﬂ 10 N
B \
(=)

0

CK 1/2MIC MIC 2MIC

H5] Group

RRUING U412 5 535 (P <0.05) , KK S 54
RERHANZEREE (P <0.05),
Different lowercase letters represent significant differences between
groups (P < 0.05), and different uppercase letters represent
significant differences within groups (P <0.05).
B4 &PLHXERARKE PLEANEZUNE
Fig. 4 Effect of £-PLH on the PI intake
of Shewanella putrefaciens

2.5 LDHase 5§ AKPase i&T%

LDHase J&—Fule FLBE A 16 A P4 A 1R 14 4801k
WS, L PR e R R e Pl % R
v 20 MRS A A5, LA 2 DA A4 i o o it R 2 A A
— M OUT AR T A M BE S A0 R 2 1] A e
AR 2 DR A G A BRI,
Y S A T R T g A T WA TR AR 45 A 1 B R R B
e-PLH Xf /& LDHase 5 AKPase 1% 45 {1k 5 1
WE's s
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6 Aa 0.45
~ Oh s Oh Aa
E . R\ 6h b ; £ 0.40f RXJ6h "
= §
2 § N £ 0.35 §
s34 \ \\\ S 0.30
o] o
2 \
\+,§§D N\ %g 0.25 N
g5 ° N\ S 0.20 Ac
o 5
3 z Ac \ N\ %" %ﬁ
8 2 N 8 0.15 Ad
3 Ad N Bb N Ba N %) Ba Ba Ba
5 Bd Be N\ LN \ £ 0.10 Ba |
g 1 \ NN o
8 \ \\ £ 0.05
0 \ N\ \ 2
CK 1/2MIC MIC 2MIC = CK 1/2MIC MIC 2MIC
5 Group 5 Group
(@) (b)

AN TR 22 57 B3 (P <0.05) A RS FRAURA N 225+ B3 (P <0.05)

Different lowercase letters represent significant differences between groups (P <0.05), and different uppercase letters represent significant

differences within groups (P <0.05).

E 5 &-PLH X EW 3 FEKE LDHase 5 AKPase 7514351k B2 01
Fig.5 Effect of e&-PLH on the LDHase and AKPase activity of Shewanella putrefaciens

MIE Sa AT LUE Y, JE WAy PO IR 48 e-PLH
REFE 6 h J5 , MIC 41 2MIC #H %) LDHase 5%k
A3 HIM 0 h f#7(1.26 £0.03, 5(1.36 £+0.02)U/g
pro FF & (4.72 £0.09 ) 5(5.86 +0.02) U/g
pro, W 4 25 F CK 401 1/2MIC 41, £ E K2 &-
PLH Ab35 | 52 3] — 2 B B i 47, £ L 9 25 0 0k
R EIIEROR . X 5P T & BUE
AW AR WS ERE A 6 h )5, M4
LDHase {if ¥4 B i T = i 45 R e — 3

AKPase Jg& — Pl 2 I Bl , DA KO
BF, AT A A S, AF A T 200 R R 24 R
], Bl b AKPase 35 4 7] J5z Bt 20 B&7 400 fifd B 56 %%
PP U Sb s, CK 4119 AKPase I PEE
(0.084 +0.012) U/mg pro, 2 B {4 20 fifd B K 1
ZEIR . Zad MIC Fil 2MIC /) e-PLH 40 PH 6 h
J& , HAE A 33450 (0.36 £0.01) F1(0. 41 £0.01)
U/mg pro, HIHABE L e-PLH ¥ B 14 i i
W G %) 4t o R g T BT S 3 7 k3, DT
S B 1E AR AR

FHICHIF G & B, 22 PH B 9L 1R 1 ot nT 5445 17
F 7 FI) I 22 0 e o R 5 5, O R 40 i e ) 5
£, S B L RE I ) e 3 2% Bk BHLIB 5 77 ) oL ik
i (RIS 2 B T FE B R T, e A TR AR BB T
AHE 58 45 B 5 ZHANG 22 By BF 5% 9 BR 3
CGMCCO882 7= 1) Z2 i it K iy T B 41 B %) 1
FABLIAR L

http: //www. shhydxxb. com

2.6 ATPase i&4%

ATPase J& ] 12 /3 A AE A0 MO 1 il , H 3= %2
JEIE A R ATPase 7K fif 7 A= fig &, % Na ™ (K™ |
Ca®" Mg’ " S5 3E AT AR 2 R R B A ia B, e 52k
Wik IE F AR R AR

i & 6 AT, CK 414 ATPase 1 PELRFFRRE ,
MZ: 1/2MIC MIC F1 2MIC e-PLH 4bF 6 h J5, 5
9

g 0h

8 6h
g
= Aa Aa ha
© 6 N
E \ Bb
B 0 § Be
2 4 § Bd
3= §
> 3
o
I3
< 2 3
-R X
g1 \\
= : ;
8 CK 1/2MIC MIC 2MIC
g A% Group

RRUNG UL 2 5 3 (P <0.05) KK S T
REHANZERRE(P<0.05),

Different lowercase letters represent significant differences between
groups (P < 0.05), and different uppercase letters represent
significant differences within groups (P <0.05).

6 &-PLH Xt /§ M A FLECH ATPase
AT
Fig. 6 Effect of e-PLH on the ATPase

activity of Shewanella putrefaciens
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WA FU IR B 1Y ATPase 15 7443 51 T B 22. 39%
35.44% F148.24% , H T FEFE L 55 Ab H ik B 12 1F
FISE, WHE AT, ATPase MIKK -2 B W
A RE R AN ShBE , S B AL T . AT RE
tF e-PLH 38 &3 B 14 40 i B8 3F A B P, 30 461
ATPase 11, 3 B QI ZR AL, e & S 804K
Too XGRS R T & B4R 58 S A T
FRHEAYZE AL, GUO 2520 Fil AR it 4 2 e B
5 R AL PR W A B EG PR I TR R 40 A8 497 7
1, ATPase {if M i 2 FEAK, BHLAS T 8Ok ALS 901
TR X 2R E AT AR TS A5 A, H
Bt ATPase [ M FEARBE IR 1 B 4 28 1 A AR
AT S 722 24 85 1% 38 55 1k o

HH AT, e-PLH 5200 | ATPase 36 P, H.
HAME 5§ M PLEE A 5 2 A C, R e

PLH 3 1o SR 40 M 45 40, 52 W 4 P B3 1 A
PR, MR AR A S, BB BRI T
2.7 SEM

HIPE 7 m] 0, CK 4 T WAy B ER T 5 S AT
WIS e 8, K- . 2 MIC ) e-
PLH AbBE , A BB AL S B ER, S E
RAAE . M2 2MIC e-PLH Kb B 5, T 14 2 Jifg
RES AN S2 5™ 5, WA PIB I, BA AL
o FIREHT T e-PLH L0 i 3 v i v W Bf , 530
240 R BSR40 B R PN A o A i 52
AR, BT A S R S A R R SR AR A
Koo BCGHRTR DRI AL R I I A B
PR i 40 BV 45 R AT L. Xt 55 ZHANG
A2 A I SR Y A PR A B R T A 45 SRR A —
.

2MIC

7 &PLH WEMARIRERMEHTLZIED( x18 000)
Fig.7 Effect of e-PLH on the microstructure of Shewanella putrefaciens( x18 000)

3 4hip

M AFSE 45 A5, BT e-PLH Kb 35 1 55 10k
Ao BUER TR, TR % 200 i J5 3 375 1k % 2B AR Ak, Y
LA T o BEE E S0 HT 5 SEM AR Z LRI
e-PLH T B3R W0 A BU EK TR 200 B R 40 s 1) 5
FME XA L N R B 7 A — 5 R, o8 A0 AR i
S0, B T A B PGB A AR KA, S8
BASET:, I, e-PLH 7E & S E A 121
RS, DFIE S ] O e-PLH 16K 7 i A e v
(N PSS 52

S 3K
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Preliminary research on the antibacterial mechanism of g-polylysine
hydrochloride against Shewanella putrefaciens

LAN Weiging' >, CHEN Xuening' , FENG Haojie', XIE Jing"*”

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Aquatic
Products Processing and Storage Engineering Technology Research Center, Shanghai 201306, China; 3. National Experimental
Teaching Demonstration Center for Food Science and Engineering, Shanghai 201306, China)

Abstract: The antibacterial mechanism of e-polylysine hydrochloride ( e-PLH ) against Shewanella
putrefaciens was investigated at the cellular level. The inhibitory effects of e-PLH against S. puirefaciens were
determined by minimal inhibitory concentration ( MIC), minimal bactericidal concentration ( MBC) and
microbial growth curve. The permeability and integrity of cell structure were determined by electrical
conductivity, propidium iodide ( PI') intake, alkaline phosphatase ( AKPase ), lactate dehydrogenase
(LDHase) and adenosine triphosphatase ( ATPase) activity, and scanning electron microscope ( SEM) was
used to evaluate the effect of e-PLH on the cell structure of S. putrefaciens. The results showed that the MIC
and MBC of &-PLH against S. putrefaciens were 1.0 mg/mL and 2. 0 mg/mL respectively. The growth of
bacteria was inhibited, the extracellular AKPase and LDHase activities were increased significantly, while the
ATPase activity in the cell membrane was decreased. The results of PI intake and electrical conductivity were
greatly positively correlated with the concentration of -PLH. The results of SEM showed that after e-PLH
treatment, the bacteria presented depression, holes and other phenomena, and the appearance had changed.
In conclusion, after e-PLH treatment, the bacterial cell structure was seriously damaged, the contents leaked,
and the bacterial cell shape greatly changed, and led to cell apoptosis finally. The research on the mechanism
of e-PLH against S. puirefaciens can provide the theoretical reference for the application of e-PLH in aquatic
products preservation.
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