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B, 5 X FEALAR L, AR AR [R5 4 50 28 20Kl O
BEAT I8 B [R]) B4 400 T R0 | R ) RO A P B
PRSI0 B4 R S 410 T S8R 7 S B O v O B
WP DL ST AS R T 0 1 ) sl A
55 TR A B A I, AT L A R A o B K
YERT, SR, SHgasns— 2 emay Rt
IS AT PR A, AR U D T 52 % G £
JROS 0 T A B Pk B A AR,

FIHT, OCT P BB SE2H 3 2 0k 3L IR Bk bR T R
T g 0 B 5 A AR R T AN W ot AR
FER A BUIR Y /0L I E M B Ae, SRR
L2 TR v B, 0 IR ST A T 22 ol 2 20 X 7L
PREERR A R 5 B B i S TR R, BB
sty 917 JE 790 ) i 1 8T 5 B (R PR R

1 MRERFE

1.1 MR 5iEH

LL1 bR 6% 1 O B A 22 BT e FR A (L
monocytogenes ) , H [E {04 ) T i PR BE A0
112 RSN B AE A, W) 56 ; FLIR Bk
BRER A L Im R MR, A sk AR
WAHRA A BER EREAR Fe &R AR
HAR HAR MAR . CEER NLEH,
Sigma—Aldrich b5 5 AR JHE H RO
P SR (TSB) . R 1 R R 2 ] 4R B 5 ik
(TSA) AR, bt B R AEYHARA RTHUEL
A 5 PRI RS FR 5L (PCA) , Jb Bt Rl £ R A R T
BN T R AAL T BRI S N IR A
8 S (R A 1R AT FR A WD

1.13 a5 TRy, BRI
i A BRA B 23 K AP Mg e i — 4B A 2408 (-
1) A BRS\) s pH i, 23S AL BHE (i) A
R F] 5 Sr 2 H 3 1 Z8 1K T A, B (JE 1)) X
A RA T TG TAEG U RIS KA 48 i i
A IRA A A IR0, BRSO A R A BE
SPRCAT ) s AR A Kt &AL, 7 [ BMG Micro—
GCM ; 18 7% 11444 Scan 4000, ¥ [# interscience;
VIwepL, /N g e AT PR A A

1.2 REHFZE

12,1 $ERW G AL S R TR U R A
4 AL A A 2 TR TR T (80 °C) , Mk R S5 R AR B

B 1%3EF T TSB AR F7 3 37 “CHE 5% 12 |,
LR AL 3 A0 T PCA B 3% 00 5 1% T M 8, 249
9 10° CFU/mL, #3565 i AE TSB B L
Fi Bt 2 2x10° CFU/mL £ 1 .

1.2.2 PR 4 4 ket L e R P72 000 BT T 2 ) 52 i)
1.2.2.1  FLERHEBR R R A0 B G SR 3
BB (FTHL ) 30 2 00 e LR 4 1R A1 2R 1) 91 7 Bl
BRI/ RAE LM E S . IS 0.02 mol/L
ER R R WBC ) 20 mg/mL 1 LR BE BR B K,
JG T 2l K 43 50 B B % 10,5,2.5,1.25,0.625 mg/mlL
() FL IR BE K T 2 U 7R AR TP 1 mL 1
U TR, B TSA 8535838 (40~50 °C) , #% 5%
S o TR A T S A AR IR A TR R IR L BE A, 4R
HMAE AN B ITFL . FL 2 30mA 100 pl A
Jo e Ve ) LR 4 BR A ZE VAR, AT DAAF k1 G
i 0.02 mol/L Fh BRI W AE 25 A X IR BN
M3 W4T, B FARE T 4 CTFY 112 h, 5
& 37 CHiF% 6~8 h, MEAMEEE , &9 1
o

1.2.2.2 Rz 6 2L B BR B 22400 B 005 M 1 5 )
V5 DR T SR W P S LB IR, I JC e 0 2L )
RRZ VB ZH LN L RAALL R FRE— 7 i
R T IO R A I A TG AR B K B
TRAT, B BT 53 B0h 20% 1 1A % o F5- B 1l 209% 1A
WY 2.5 mg/ml FLRREERK R IR G HE G, BR
R2A), Lh 2.5 mg/mlL B 7L IR 5 BR 1 2% AR o X
B OB BT A R BT 4 CHEIR (120 v/min) fE H 4
h, A FE A B 100 pl SR IR I 80E (FT4L)
N 7 L e R AT 2R A TR TR, RS AR A3 TR
AT, AR RER T EEA 1%TE R B, DUR SRR S
MR BAE N2 AR, BT 37 CHEFR 12 h, &
AFEAAS I 1 mL, 7RI AR FRE K 2L 10 £
Wi B A GBI | PCA AR & 1 76 %k,
1.2.2.3  WUZL 2R (A ok 7L R 55 BR A 2 n 410 B 06 14 1
S ECH] 5 me/mL (W FLERBE BRI RIA W, A
K ECH] 5,2,0.5 mg/mL B LLLEE FE R, B 3L
i 5 R B 2V TS AN TR W B T LT B L W S i
RE, UFLMEERER 55 LHAKIREG AN
TR, FLEREEER B R & = R E R 2.5 mg/ml,
WULL 2 0 d5 28 5T & Wk O 2.5,1,0.25,0 mg/
mL B A RS BT 4 CCHEPR (120 t/min) |, 53 3 7E
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0,3,6,9,12,18,24,36,48 h BkE, RHHIEY H#L
B2 CFTAL ) 0 7 LR 4% K 1A 28 1 400 B 0 1 i e
W AR, B 3 OPAT
1.2.2.4  WUBET 2 25 (oo 2L R B Bk g 25 1 B8 76
(IFZIE 2% SCHR[26)FI[ 2710 7 125 45 UL R 2T 4
I R R BCA 3552 BT 4 A 2
JE R EE N 7.3 mg/mL, TG RUK AR B3-S 4,2, 1,
0.5 mg/mL LR EF 41, 5 5 mg/ml 1 LR &
R RFMEFRIRS, UIRMRE RSS2
KT G R as O IR LR B K b 28 e 28 I vk
JER 2.5 mg/mL, LA B R A BT E R 2,1,
0.5,0.25,0 mg/mL. K¢ BT 45 £ 8 T 4 CHEIK (120
r/min) YEH] 12 h 5 BORE SR HTBRIR 9 HiGE (4T L)
I 7 L TR e oK TR 3R 40 B P T SR D R B AR
TAFE A 3 IOFAT
1.2.2.5 S 3 R ok 7L R e Bk 11 2% 4900 1 T Pk ) 2 i)
1] JC K I AN R, fRFF 55~65 CHOK
R BEPE (1 500 r/min) 10 min, Bt 6l 5 mg/mL #F
TR FLIWE, AkZH B3R5 0.4,0.3,0.2,0.1,0.05
mg/mL A I R FL IR, R A [R] i 2 VR B %) 3IF 7
M2 ZL I 5 5 mg/mlL 19 7L R B K 1A 28 7 T 5 IR
&, DA RERE R 558 TR /KIEG 2 mxs
HR FLIR B PR e 3R fe & T i vk 2 2.5 mg/mL, W
TH TR 19 5 28 T i Uk R 4300 0.2,0.15,0.1,0.05,
0.025,0 mg/mL, ¥ FT AR E T 4 CRER (120 o
min)fEH 12 h J5 BURE SR B 4 B0k (AT 4L ) T
S FL R R DA 2 I B TE M IC SR P AR B
AFERR 3 P AT
1.2.2.6  Jifp B 24 R o) LR B 1K T 2R 410 11 345 R 1Y
SO AL LA T R s R Y RS i ik
PR IR (Lys) .5 &R (Leu) | 57 5% & 12 (e ) 4
R (Val) , 8 & 2 (Met) . H 2 R (Gly) K & R
(Arg)\ﬂéﬂﬁ'ﬁ’ﬁ@fi(CyS)S Fb L RS R | e i 2 2
PRI, 5y i) 5 FL IR e BR 1A R SR BUR A, FLIRAE
BREA AR EmﬁﬁzsmmL%ammﬂﬁ
HHE 4 0,0.05,0.5,5,20,40 mg/mL, 5 &R AY 4K
JE W E } 0,0.05,0.5,1,5,10 mg/mL, 5 5% & R
(1) 28 J5 & v % R 0,0.05,0.1,0.5,1,15 mg/mL, 4
KR AT =W 0,0.01,0.1,1,10,30 mg/mL,
A& E R 0,0.05,0.5,1,10,25 mg/
mL, HZ&MNAFiE W 0,0.05,0.1,1,10,60

mg/mL, A5 2 R ) ¢ i & W B2 o 0,0.05,0.1,1, 10,
45 mg/mL, >} e 2R 1Y 2% BT 5 vk 2 R 0,0.05,0.1,
0.5,1,5 mg/mL, ¥ FrA e E T 4 CREIK (120 v/
min) A 1EH 12 h J5 BORE R BEIE ¥ 80k (47
FL) D e LR 4 BR AT 3R A% 410 TR I 1 T i 0 T B L
17, B 3 OFAT .
1.2.2.7 W5 JEGT FL IR A BR A 22900 TRTT6 14 1 52
FR A5 L IR v e 7K Ak B 0 1) 5t B o) — 3R 9] I vk
B B (10,4,2,1,0.2 mg/mL) BB IR, 5 5
mg/mL 1 FLIR EE K A RIS IATIR S, UFLR
R RS HF R ILRKIRG WS A, ZLiReE
BREA R I & TR R T N 2.5 mg/mlL, 45 ) e 2 5
N 5,2,1,0.5,0.1,0 mg/mL, FEEEME T 4
CHEIR (120 v/min)YEFT 12 h J5HUEE R H B IR 9~
Bk (T L) 0 5 L 19 4 1R 1 2% 00 300 B8 0 1 3 o8
TR EAR B R SA8 3 CEAT
1.2.3 PR A 2 0 X6 28 e 1 4100 BT 35 M 1) 5 1)
1.23.1 FHIAWMERBETHMERCE  HIGHK
Fit # 100,50,30,10,5, 1 mg/mL ()7 /7 B % 45 980
W DA T R W S A L IR, TG T B ) 2%
:%EmAﬁ%K%&ﬁm%WM$%@ PRI 3
£ 200 g N BEE , 43 M A 20 mL 4 100,50,30, 10,
5,1 mg/mL 7 /v Wy i 2 W, T FEIR 20, ¥ B 2
FEmAEh [ 200 g ZE A A 20 mL Y IS K
VERZS TR, 77 A 0 B & 3 4 )2 10,5,
3,1,0.5,0.1,0 mg/g, K 2 EBAE M LR E 25 C T
17,75 0,6,12,24 48 h 73 I HURE 25 ¢ & T IO 1Y
A, 1 R FE S I 225 mlL JC R A #ER
KGR E] 1:10 R, SRR E S EH
&, H PCA AR I & P v B4R
1.2.3.2 MIC e B b A i SR 3 A= 2= 3
FEICPATE TSB #5725 B 2 2x10° CFU/mL, H
TCHEZ PR A MK (BWP) L il 40 b 5 vk 75
20 mg/mL W7 IR W, FHERR IR 5 2 1R 5, 4k
ST W E A KRR MBI E 2,1,
0.5,0.25 mg/mL . $ 5 B 4 1) B V80 R A8 4 B s 1Y
TSR 1 IREGHS), IR AL
WA I RK IR A R RE 2 AR, RR DA
F T ) e & R R R 1,0.5,0.25,0.125,0 mg/
mL, BN RAE S B200 wL A 2] 96 fLAR T,
it b5 A IC 5% ODgooun WU, B BT A IFESE 37 CH
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% 24 h J5 BRI RE ODgogmn » OD oo JG B 1 25 1L
F14) e RV BT 700 3 Ay e /N R ¥ (MILC) o
1.2.3.3  WLLLE X & B i @ s 2 m
TCHEKBCH] 1 mg/mL B AP L0, 2 0l B —
FE i LLL A A T IC A T, B A 1 mg/mL
T s IR 5 357 WUEL AR 1A B i vk B 45 )
7 20,14,8,2 mg/mL, & T 4 CYEH 12 h, BRI
Jo - e 1 UL 3R R T B TR A R4S 1 mL,
Sy HIMA 1 mlL R R A AT, LR O &
3 5 T ) R O 2 R R, LR RO TG A K B R
it A BEPE T R WLEL 8 1 ) SR & i vk 2 O 10,
7,4,1,0 mg/mL, & 7 B /9 5 & Wk B (MIC) /2 0.5
mg/mL, FFE M E T 37 CR 3%, 0l 7E 0,3,6,
9,12 h HRUFE 100 wL, FHIJCTE 22 vhiE R K 10 £5
Wi B A IR BE R A T TSA K59k b B T 37
C ;IR 24 h,ic 06 B S
1.2.3.4  JUSZF 2 85 00k 7 e 1 400 oA 3% 2 1) 52 ol
FHICH K BL ) 7.3,3.65,1.825 mg/mL (1) L5 £F
B, 52 mg/ml 7B W AF iR A AR
B RN, BT 4 CIEM 12 h, 3 0BOR A W&
1 mL, 430 1 mL R R A 5T, LR
BT B RE S ON 25 O R, DLRR RO TG B K
FARE Sk BV X R BT 2 1 0 o 4 o TR Ay
M 1.825,0.9,0.45,0 mg/mL, 76 MIC &
0.5 mg/mL, K FE & E T 37 CTFH53%,7£ 0,3,6,9,
12 h 43 550 BRURE 00 52 355 71 S5
1.2.3.5 Il ER X A O M 4 R E R R S e ) G
BRI IR, PRFF 55~65 CHIK I = i
F (1 500 r/min)10 min, BL il 5 mg/mL 93V i B2 FL
MR, Ak LR B B RS 0.8,0.4,0.2 mg/mL A I iR
LR, 5 S [ o v R ) S R L PR 2 mgy/
mL HArMERFEREG BT AIRE VB E T
4 CTYEM 12 h, 40 SIBAR G WA 1 mL, 4350 mA
1 mL R B IR A3 5T, LLGEWOM 7 ) 9 9 W )
B Ry 25 G IR DLBRTROIN TG TR K R i Sy
X R R Y R 4 BT i WK O 0.2,0.1,0.05,0
mg/mL, & A B 1Y MIC K 0.5 mg/mL, FHE 5 E T
37 CRE:F%, 50016 0,3,6,9,12 h BURE I 5 75 14

1.2.3.6 Vi B G R X 7 7 I 400 B 3 M 1 5 )
B AR AR FRER FER ER

M2 HZR AR P ER W, 555 2
me/mL 7 W AE 4 CFIRAGIEMN 12 h, 435
BOARTFER A WA 1 mL, 20500 A 1 mL BB, TR
B BI5T ) LA T 07 T 5 VP R i Dl 25 R R
TR RN JC TR 7K A i Sy BRI X B 00 8 S B TR
(0 R e 3 1 mg/mL, 7 F Y MIC 2 0.5
mg/mL, FHESE T 37 CF IR 12 h J5, M E %
R R

1.2.3.7 B0 B 7 B 40 & M s e —
Z PR [R) 5 (10,4,2,1,0.2 mg/mL) A B J5
W, 5 2mgmL FIAFBERLL 11 AR
HLEACTER 120 S IREGT 1 mL, iInA 1
ml. BRI IR A YA DUBR RO B T BV VI R
At R 23 O R TRV TG TR K AR b Ay B X
RO A e 28 o ViR B Oy 5,2,1,05 0.1,0 mg/
mlL, FHFEP MIC 7 0.5 mg/mL, WAL & T 37

CRFEEFR 12 h Jo5, M5 16 T A E

2 ZBR55H

21 MHALSIIEREKREZIEE N
2.1.1 FLERERIRE R MY DA A 2
iR o R R A, R F B B i 3E A s R
Pl B AR R RAE FLIR B BR 7 R A B0 1 . aniAd 1
Jin, FLER R R 6 2% A R A IR AE | Bl 3L
iR B oK TR 2 0T A AR B AR T MG K, D T P AR O
RO, > LR 5 PR R Y BT iR 2N 0.625 mg/mL
B A5 SR LA 00 TR A8 SR  #E T L IR lE BR 7T 3R Y e/
IR e B /N T 0.625 mg/mlL, 24 FL R BE BR 7 2 Y 5
HEWRE N 2.5 mg/mL B, AR B AR E T 20
mm , F I EEPE 2.5 mg/mL I ZLEREEER A &K |, >R 3
R B0 2 2 1A 4 0 o LR 4 BR T 28 400 B 0
FR 52

2.1.2 WM FLRREEIR A R MATE R 8@
o 000 A TR R AR R A s A B0 N 5 ¢ T e P 2
O3 3 2 FLIR B BK A R A S M AR s e, an A
2a iR, SRR BRI R X IAM L, W7 53
PR BBk R R A W IR 1 oI i e, ZLIR #E BRI
O LM K 2b iR, FLRBEERE R Y
XA RWARK, MR S RERERIES
(4128 30 4H 0 TR VR M B R IR A, A3 T 107
CFU/mL, S54RI 52 M T LIRS BRI 22 1Y
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Fig.1 The antibacterial activity of nisin

(a)

Total viable counts/lg(CFU-mL™)

11

—
O = N W s LN 0 O O
T T T T | T | T T T 1

=8

Bk Nisin  Nisin+Ai%
(h)

B2 MANIABREREROMNEEENZm

Fig.2 The effect of broth on the antibacterial activity of nisin

2.1.3  WLET R o0k LR Bl 1K 1R 28 100 11 1% 2 1) 5% i
WLET 26 2 e PR P 0 1) T 2 A ), 3 o
E A B B AR I AR AR R T O LR BBk o R
PSP RO S, W 3 R bl 1R A B D AE
FLIR BEBR B R 000 B B AR ), FLAR B ER
BRI 2R A0 BRI 2 B T T L WUAT AR e
S IR BEER B R MR R R, ALer
P 0 R, LR R A R A B T
55 3a MAEH 24 h J5 FLERAEER 1 2 040 1 P
ELAR L, T LW EE 40 B e B ) S LA R
(R i MR B 1.0 me/mL B, FLAR BEER B R LT &
TR, VLT S T LR A Bk R R T T
PE R RUR B
2.1.4  JUI LT 2 R p o LR B BR BA 2R 10 BRI 1 Y

s WURFREARAT T REZN —KE
F1, 29 0 2 VAL 19 50% (5 43850, 38 2o I 7 41
TR P AR PR B LI 27 2 2 11 ) 2L R T 3% 40 R
TR RZ I 455 K0 WURLET 4 25 o0 2L R Bk
RIS A AR, ME 4 5w, fEH
12 h J& , ZLER BE R B 2 0940 B el B o/, LR &7
Ak TR 0 B e RO, X L R B ER B R I I
P 1455 M 2050 SR R, 990 T T /N 5 2 m A 1 L 1
HE 5 B RS R 2 m/mL B, FLERBERR M R
C TCH B 1

2.1.5 VIR T LR B K A 2 B O P 1Y) 5
P9 R TE LA AL 2 b B K0 10% (S5 = 4y
$0) , 52 WUIRBE 7 20 &5 4 i v 1) 2 AN TR R
PR, 3 A I AT B P A A 2R N0 T TR ) L R B ER
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Fig.3 The effect of myoglobin on the antibacterial activity of nisin
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Fig4 The effect of myofibrillar protein on the antibacterial activity of nisin
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Fig.5 The effect of linoleic acid on the antibacterial activity of nisin
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2.1.6 Ui B g R IR FOE 0T FL R BE BR T R 0 RS
PERZ I LA & ZFhiiE s 4 5w, A
FETR Fh 2 RN B 2 R LA E SR A (E Y B AR
P, R, — 2 2t R A ik 2 10 2 PAY o s UG 114 22
R 5 T LA 2 2L P i ik K b B i 32 B LR
FHTE 1.0% (BT840 %0) 24 o 38 2 I 7 410 7 el L
PR B 22 P i 185 I FOME Xt L R e BR T 25

R PR B2, 45 R s | T 0 i R MR DX 7L
PR B B A 2R A 0 B T PR TR T R, AN AT 6~7 BT
718, 7L B B T 3R 119 400 T 8] B A /N AR — A, %
A i B8 HE TR Rl 28 5 T B ok R ) AN [ i e A= A
LA Rl W S5 o v SR AN [ T k2R A, B
I 1 2 5 P AP AN S22 W 7L T B o T 3R 4D T 0
PERI

B 6 s aESmxzlBEskE R E R

Fig.6  The effect of several free linoleic acids the on antibacterial activity of nisin

glycogen

B7 HEEMNIABRERERHOMEFTEZME
Fig.7 The effect of glycogen on the antibacterial

activity of nisin

22 HWHESINEFBIMEEENZ N

22,1 AL BE TR E SR AR T
e RE 1A I A B IR BE AR IR SRR (25 C) R
TG, A 0 B VR BB AR AR A T 1Y
BRI RO B R, 10 mg/mLL (97 el L
TRIE P BETE 48 h WA A K 55 mg/mL 1
Jr B T LAAR G b 300 6 A 0 AR K FE 48 h B R
SR 10 CFU/g 2647 33 mg/ml f 77 F 18 1) LA 4

il A W FE 48 h N TR V& S EAE 10° CFU/g 24T,
TE 24 h & BACTE 102 CFU/g 2475 M T
W EETE 1 mg/mL K LAF B, A BEAR & it 40 il
AR 24 h I T S8 T 10° CFU/g,
222 AT R ERAZ G AR 2R R LG TR ) MIC
DU 72T PR G A= 2 107 R [ TR 7 AN [ ot vk 3 )
Frm AbBER 0 A KR DG, AIEL 9 T LA Y w0 b
B IS K02 R 2x10° CFU/mL B | AS [ & 3 00 7 7 19
XFHE /R A — & IR, S Y T i
JEAE 0.25 mg/mL K LLF B R AR 7 A4 K
MRT 0.5 mg/ml S DL F A A5CR B Ik
P T A5 7 M0 %o BRL A MG AR AR R LG TR 9 MIC 2l 0.5
mg/ml.,

223 WULLE A B I A T R AR
A 2x10° CFU/mL #5878 & 19 TSB W H Al A 0.5
mg/mL (R B, BRI [ 5 i v B i L4T 2R
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Fig.8 Changes of total number of bacteria in pork
ground treated with different mass concentrations

of carvacrol at room temperature
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Fig.10 The effect of myoglobin on the antibacterial

activity of carvacrol
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Fig.9 Growth curves of L. monocytogenes treated

with different carvacrol
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Fig.11 The effect of myofibrillar protein on the Fig.12 The effect of linoleic acid on the antibacterial
antibacterial activity of carvacrol activity of carvacrol
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antibacterial activity of carvacrol activity of carvacrol
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Effects of Various Components in Meat on Antibacterial Activities of Nisin and Carvacrol
Xin Mengna', Yuan Dongdong'??, TLiu Guorong'??*", Zhao Shibo', Han Fei'
(“School of Food and Hedalth, Beijing Technology and Business University, Beijing 100048
*Key Laboratory of Geriatric Nutrition and Health, Ministry of Education,
Beijing Technology and Business University, Beijing 100048
Beijing Engineering and Technology Research Center of Food Additives,
Beijing Technology and Business University, Beijing 100048)

Abstract Objective: In the simulated system, bacteriostatic agents and their active ingredients can exert a good in-
hibitory effect when in direct contact with the bacteria. However, when added to complex food systems, the inhibitory
effect is less than that in the simulated environment. The purpose of this study was to explore which components in the
complex meat system affect the antibacterial activities of nisin and carvacrol, and to determine the effect. Methods: A-
GAR diffusion method was used to determine the diameter of antibacterial zone and broth dilution method was used to
determine the total number of bacteria to explore the effects of meat components on the antibacterial activities of nisin
and carvacrol, respectively. Results: Both water—soluble myoglobin and water—insoluble myofibrillar protein had adverse
effects on the antibacterial activities of nisin and carvacrol. Linoleic acid also had a certain inhibitory effect on nisin and
carvacrol. However, various free amino acids and glycogen had no significant effect. Conclusion: Higher concentrations of
protein and fat components have negative effects on the antibacterial activities of nisin and carvacrol, while various free
amino acids and glycogen have almost no effects.

Keywords meat components; nisin; carvacrol; antibacterial activity



