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KRR FRIIRITRRG, RS A PRI R

Enrichment effects of neutralizer on Listeria monocytogenesin Lactuca
sativa and Lycopersicon esculentum
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ABSTRACT: Objective To evaluate the enrichment effects of 5 kinds of neutralizer-containing enrichment broths
on Listeria monocytogenes in Lactuca sativa and Lycopersicon esculentum, and screen out an enrichment broth
suitable for the detection of Listeria monocytogenes in ready-to-eat vegetables. Methods The 7 strains of Listeria
monocytogenes were quantitatively prepared as freeze-dried samples using the freeze-drying method. The 5 kinds of
enrichment broths containing neutralizing agents, including soya casein digest lecithin polysorbate broth (SCDLP)

and modified letheen broth (MLB), were selected as the subjects of study. Buffered peptone water (BPW) without
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neutralizing agents was used as the control. By inoculating the freeze-dried standard strain of Listeria
monocytogenes, the study simulated real contamination scenarios in fruits and vegetables, and investigated the
enrichment of the bacteria in varying weights of Lactuca sativa and Lycopersicon esculentum using the enrichment
broths with neutralizer. Based on this, 2 kinds of neutralizer-containing enrichment broths with good enrichment
effects were selected for each type of vegetable, and their applicability was verified using the 7 freeze-dried standard
strains of Listeria monocytogenes. Results The freeze-dried samples of the 7 Listeria monocytogenes strains
exhibited good uniformity and stability. For different weights of Lactuca sativa and Lycopersicon esculentum, the
inhibition of Listeria monocytogenes enrichment increased with the increase in sample weight. Compared to BPW, all
5 kinds of neutralizer-containing enrichment broths to alleviating the inhibitory effect of Lactuca sativa on Listeria
monocytogenes. Furthermore, except for UPB and D/E neutralizing broth, the other 3 kinds of neutralizer-containing
enrichment broth exhibited superior enrichment effects on Listeria monocytogenes in Lycopersicon esculentum
compared to BPW. When the sample weight was 325 g, the mixed enrichment broth (MIX) had the highest
concentration of Listeria monocytogenes, and this broth was suitable for the enrichment process of the 7 standard
strains of Listeria monocytogenes. Conclusion There are inhibitory components against Listeria monocytogenes in

Lactuca sativa and Lycopersicon esculentum; for the 7 strains of Listeria monocytogenes, the MIX has the best

enrichment effect.

KEY WORDS: Listeria monocytogenes; Lactuca sativa; Lycopersicon esculentum; neutralizer; detection rate
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1.1 # #®
.11 B/ &

PR 2 W Ry B (Listeria monocytogenes) Bx #E B Ak
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CMCC(B)54010, CMCC(B)54011 435 F rp [H EE 24 i3 4=
YIEAREEF L, CICC21633 SRIE T E Tk A9
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Table 1 Composition of the bacteria increasing solution

[ %ix BPW ScDLP MLB UPB  D'F EP MIX
A

EAMR(g/L) 100 200 200 100 50 200
IR (/L) /25 / 0.5 100 100
S (/L) 50 50 50 50 / /
FRBE (L) /o 5.0 / /50
R A —4M/(/L) 9.0 / / 7.0 /70
TR — &4 /(g/L) 15 25 / 15.0 / /
PR (g/L) /o / 0.1 /0l
YRR/ (/L) /10 07 / 70 7.0
RNy (/L) / 2.0 / 25 25
AW LY D) /] / / 1.0 10
TiARBRIREN/ (g/L) /o / / 60 6.0
AR A 4/ (g/L) /o 0.1 25 25
TREREE/(2/L) /o / 0.25 /025
nt-35 80/(g/L) /o 5.0 / 50 5.0
N2/ (g/L) /) / 0.2 /02

pH L[ 7.0 7.1~737.0~746.1~6.5 74~7.8 7.6~8.0

VE: SR TCULT, 23 .
A S L TN AL SR SE T M T 3
1.2 75 &
1.2.1 R EH4A AT 8 &
B 3 T B3 e e i B R AT ) SR S (SR A Y 7
ke B8 2 TS TR b A T R R R K 0 IR B 5% 5% (tryptone

soy agar, TSA) VAR —ACHT G 3590, AT A= 3K,
PR 2 1.5~2.0 2 [Q B, FefRAHLE 1:10 Lufilin & 5%
RS FLRS -5% I BERHA T T, 100 pLAW M3, EAasw kT
MeJE, PEAT Y AIPERIRA E P B E
122 #ARaTaE

FH - 75%T0 R 48 ik 36 Lo R S S BT 90k
&, IASA 0.1%M: 35 80 A JCEHI /K i, Fe4Misvt)a T4k
W eI TR EK S, R
123 # #

B3 1.2.2 AP (R A SR A3 o SR A B 25.50.100,
200, 325 F1 500 g AEAFEAT REH AT, B HEEM
3 ANFEAT, 43R 900 mL SCDLP, MLB. UPB. D/E
ARG MIX 5 P ARSI SR, BIBTH04T 2 min
J&, SFEAHEERN 101 CFU CMCC(B)54012 ¥ T . 5
WA R AS SR s 0 R, ORI 32 A A A B %
B, F 36 CCHAR K SF 18 he
1.2.4  MPN =4 2 it 2 B 43t

%% GB 4789.30—2016 { &b L4 FEFARAE 5
EWFRG S AL AN A TR R TR AR BG ), SR MPN
T X S 2L R B X P T B B R P ) B AR R T
PEATHERCY ) TR BB RUR, THASFEAIEE 18 h
e BB 2 TR R VA R 1) S Y (B B A o D 25
1.2.5 35 ACRERMIIE

Iy ABERONT 325 g &4 AL SR B R b 2 g
W, 1 CMCC(B)54012, CMCC(B)54008 . CMCC(B)54009 ,
CMCC(B)54010 .CMCC(B)54011.CICC(B)21633 Fl ATCC(B)
19115 XFHMATIE, Ak 1.22, 1.23 X 1.2.4,

1.3 HIEAIE

R Excel 2019 B4 T 5256 K b PR | B e B VR
TRERR I SR LR 07 25 00 M SR Rzl

2 HRE55H

2.1 BEFHSEATERD SRR EMRE
X7 o BRI 2T RS Y R R E UK TR A AT Y

SRR EVEAR T, SR ULER 2. BAIPERENLIMEL 20 R

VR B RRE S AT BV TR, 25 BAR R T AR bl P S

F2 EREATERHSUMMREMLRIEER
Table 2 Results of homogeneity and stability tests of quantitative lyophilized strains

Wtk S4B /(CFU/R) (n=20) BA N F 5 224G AR —20 °CHi#71F 28 d & 71 3/% (n=3)
CMCC(B)54012 (4.40+0.58)x10° F=1.923 933442
CMCC(B)54008 (5.00+0.45)x10* F=1.630 90.6+2.2
CMCC(B)54009 (3.20+0.34)x10°* F=0.834 98.0+3.1
CMCC(B)54010 (3.40+0.36)x10* F=1.424 91.242.6
CMCC(B)54011 (5.60+0.45)x10°* F=1.923 94.6+5.7

CICC21633 (5.40+0.36)x10* F=1.352 95.5+6.2
ATCC19115 (6.20+0.57)x10°* F=1.759 96.3+1.2

T "5 B8 CNAS-GLO3, F=Ff S 38 /B S N3 F, Fina=2.137, ¥20EER F<F gm0
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9 (3.20£0.34)x 10%~(6.20£0.57)x10° CFU/HM ], ik F
10* CFU/MLAIZK o B 20 VR THE S T804 5 06 5 (i
HATHE F 2200, &R ER&HEKRE TR &
F<F e, 26WI7E KR 0.05 B, T 4 A 2A% 2 it 4
A 2R TR EC TR VR T RE A PRI B (R JE 2 3 v 25 57, FEAR Y
SIMEE AR . IRAb, FERIEE ARSI 3 SRR S TR
Kigs, 45 EW-20 °CHEFE 28 d B HREHEN
90.6%+2.2%~98.0%+3.1%, T 1 Jit SCI B3R,

22 AEEEEFRMELRAE 5 HPMFEERS
RSB R MY

AN FIER ARSI R 10" CFU CMCC(B)54012 4
5 PRI SRR 18 h JE A SR e B L 3. &8
FIXHEZE SR 7R, SCDLP, MLB, UPB. D/E FFHIRZS MIX
5 IS PR BRI RE DA RS T R T 7 log10 MPN/mL . 4
TNATE /R 25~500 g IAESE, HHET BPW, 5 R A8 i
TIREF =R RACR, M43k 325 g B, MIX fil UPB 35
TR XGT B 3 A MR T A TR M R, 4 9 R (3.36+0.16)
log10 MPN/mL F1(2.8620.14) logl0 MPN/mL; BPW X Fil#i4:

W B I B RIS, 1H(1.99+0.04) 1ogl0 MPN/mL., 5
BIEIES A L i, B 36 L SRR A T B3 N, B
AR DR ) 1 DA TR 32 20 B UPB il D/E FhFIAAAR,
5 BPW AH FLHC A 3 Fofr b RS V3845 B 2 i 2% L SRt
BRI RE IR L, MR ARy 325 g A,
MIX il MLB 35 3% i (938 080 ey, 15 1A ok B 3k %)
(2.52+0.04) log10 MPN/mL F1(2.05£0.05) log10 MPN/mL.
WML A S, A3 MIX AT UPB 4 B RIEA TR 24
Wik P RTIE T, YT S R, W 3E A MLB R MIX 3%
TRV A T LR AR TR AT IR 74
2.3 AIFHEERE 7 HRREFEFE P AERA M
i

HRAE 2.2 FYZE IR, MR E = 325 g i, 1LY
RO LR PR R RIS B, RIT 7 PRSI I
B PR R T S EA TR TSGR B0 E . A MIX Al UPB fE
A A SERE TR B T R, MILB R MIX A Ay 2% A SR () 18
W, $EF 10" CFU bRifERRR 2 AR 55 SR W T4 18 h )5 Y
AR A B R LN 1

3 TEBBEFMEZLRE S M5 FRIEE G R %00 E SRR E (n=3, logl0 MPN/mL)
Table 3 Concentrations of Listeria monocytogenesin Lactuca sativa and Lycopersicon esculentum of different weights after enrichment
with 5 kinds of neutralisers (n=3, log10 MPN/mL)

B A BT R/ BPW SCDLP MLB UPB D/E FHIA MIX
75 [ i TR / 6.97+0.18 7.46+0.17 7.65+0.22 7.80£0.26 739021 821%0.12
25 6.09+0.06 6.2240.09 6.59+0.05 6.8240.04 6.30+0.13 7.05+0.14
50 5.52+0.05 5.55+0.09 5.78+0.11 5.88+0.09 5.7740.12 6.22£0.09
e 100 431£0.12 4.33+0.14 4.75+0.08 4.95+0.04 4.61+0.18 5.25+0.08
200 3.24+0.22 3.30+0.14 3.43+0.11 3.80+0.01 3.3140.11 4.3240.06
325 1.99+£0.04 2.04+0.17 2.59+0.04 2.86+0.14 2.24+0.22 3.36+0.16
500 1.09+0.06 1.1120.08 1.22+0.09 1.470.21 1.20+0.12 2.04+0.03
25 5.54+0.09 5.58+0.40 6.03+0.13 5.38+0.21 5.35+0.19 6.76:£0.17
50 4.47+0.24 4.58+0.25 4.70+0.26 4.46+0.36 4.45+0.41 5.40+0.14
Sl 100 3.63+0.22 3.63+0.30 3.85+0.11 3.50+0.37 3.19+0.17 4.21£0.11
200 2.49+0.40 2.514£0.40 2.75+0.09 2.48+0.36 2.3540.28 3.66+0.09
325 1.63+0.18 1.63+0.21 2.05+0.05 1.54+0.23 152031 2.52:+0.04
500 0.93+0.06 1.160.18 1.37+0.30 0.85+0.36 0.80+0.31 1.9620.03
(@ 4r m BPW 0UPB & MIX ) 4r = BPW oMLB& MIX
= =)
£ E
Z 3 z 3|
[ [a?
= >
= =
El E;
il il
X1 X
" "
o o
v
g g
o@ N &
& S &

(). B3 (). FR.
P17k BRI R B v TR AR TR S TR B 32 (n=3)

Fig.1 Concentration of 7 Listeria monocytogenes standard strains after enrichment in the neutralizer enrichment solution (n=3)
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WK 1(a)ffR, UPB Fl MIX BB ik ¥I%T 325 g B3¢
FE JoT B 2 TR TR () 38 TR 1A B 2.80 log10 MPN/mL
Pib, BB RMEREARTE MIX 5 58 W i 5 B ok i 1
i T UPB ¥ 1R, 7 R0 A% Mk D AR 18 0 v B i A 22 (6 /D T
0.50 logl0 MPN/mL., & 1(b)fT7% MLB 34 & % %F
325 g & A BLER BT v BN AR 0T R TR 00 38 T vk BE 2 3k )
2.08 log10 MPN/mL LA |-, H: s Xt CMCC(B)54009 A3
B YR B, 35 %(2.20+0.07) logl0 MPN/mL., MIX %f
325 g X RPN E M EWE S T
MLB, 14V ¥ 4 (2.49+0.11)~(2.62+0.12) logl0 MPN/mL
ZIal, DL ESERHIERAE 5 R FFBS R, UPB Al MIX 34
PRIVBOGT A S A S 2R TR A ) 8 TRTSCR B, MILB FH MIX 3
TRIBOGS 2% A e rh A AR DR ) I RSO R, FLLL B
TS TRIRGE FH T 0 v B0 2 R D 1 i T A

3 W54

AR FER S — | B 0 o VR T B 2R TR TR
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AR R RS o ASBIFSE Y B 280 Ji5 S AF 5 e TR
R T AR A S

Pl AR 0] LA SE 2R SRR T | BRI AE I LA R 41
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TESEBRICH At gl )32 O s S 0 A 1 P e b
FH DR )y vk, AT IR BE S B 2 11 5P 37 1) 9 DAL il 2 4,
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R R R 52 5 18 7 7, T S L SRR R AR A S AT U T 2 B S
B N RBE- LA IS Dk, SRR b A R R TR G
50 398 TR o R W] BB A2 BIRE AR T B B3 A, DTG 52 0
A H

AT S B MIX 1 B X A S 0 3% L SR A 16 TR s e
B SR T A B . F MIX BB AT, L& 7.0 g/L
EBERR . 5.0 g/L I 80, i3S IR AG I 4T dsk Hh 5 0L 14 Hh R4
5, SREERE Y BRI A R e, T 80t
(R RIS 2 BRI Ah, MIX B & A 2.5 g/L T
TR AN, WA ER R A HAT HLIE A VE T, 8 T 15 4
FMTFAR AR B B, o 2 G B T A ) S 0 R
B, X AT R R T 2 B AR K Z BB, TR B
TR AR K

7 R DA R P8 PR SE B R IE I T FIREE R BR
MIX BRI o6, iR & 7.0 g/L BERR & 4N, &
FGZ phER B A1 FAPY, (A5 1A 28 Hh A R B TSP, 3
BB ARIAR A K . BRIZ AN, MIX BT W B R
PR G TR e 4 I P A R B AR K T B B, TN

Wi R B R R b U, 2 550 AR S g, el A B 4 i
FRA EEERAE RIS, Eal e, 2 q R
F4) P48 2 ST T 1 AT W B AU LA A 3 A 5 I 1 8 R U
XA RS TR A SR AN 5 2 B R A, TR T R
Firp, 8 e SLR R R KR AR fE 55 2, (A LR S oA
P ZF A BRIz Ah, &4 pH AR FA4: 2810,
AW R E ELAE TR pH AR N AR, DA R
PR3 35T 26 SR T B 2 T B A A A R R T A 3
H .

25 b, PR AR TR A 1 2R K 32 B S R B 1 1
i, PR s i S HASOR . 2 SEERIERA, MIX ., UPB AI1EN
Az 3 v BB 2 R DA DU Y BT TR, MIX. MLB A
S A S v B 2 SR TR ARG 14 TR ATV, DA v TR
U/ BB A R B D A 1 T B
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