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Abstract: To qualitatively analyze the cross-contamination of Listeria monocytogenes from raw to cooked food on cutting boards of
different materials, wooden, plastic, and stainless steel cutting boards were selected for this study. Four common scenarios were set up, and the
contamination levels (IgCFU/g) of L. monocytogenes in marinated pig tongue, cucumber, and on cutting boards under different scenarios were
measured. At the same time, the modified first-order Baranyi model and second order main parameter model were used to simulate the growth of
L. monocytogenes in cucumber. Additionally, the contamination level of the whole cross-contamination process was calculated according to food
safety objective (FSO) theory; 2 IgCFU/g was set as the standard value for the FSO of L. monocytogenes in ready-to-eat (RTE) foods and was
compared with 12 cross-contamination scenarios, i.e., four scenarios using three materials, and the corresponding risks were ranked. The results
showed that the wooden cutting board scenario 1 (S;y), plastic cutting board scenario 1 (S;,) and stainless steel cutting board scenario 1 (S;s)
showed the highest risk. Under scenarios 2, 3, and 4, the risk levels of wooden cutting boards were 2, 3, and 3, respectively, which were one risk
level higher than those of the cutting boards of the other two materials. In conclusion, this study showed that cross-contamination was most
likely caused by the use of the cutting boards without any cleaning treatment, and the risk from the wooden cutting board was higher than that of
the cutting boards of the other two materials.

Key words: Listeria monocytogenes; cross-contamination; food safety objective; risk level

WekSEER: 2015-12-07

E2UWH: EREANFESHEHWME (31271896); LiEHHEK =AM AT SUSZTE (15395810900) ; EiTHRIZREREIH (13430502400) ;
Rl K = REERENIFEINE M) FFHESHE (2015FXPG01) M ESEHARAESIFEESEMTE (10-14-308-101)

EEfEN: ERF (1979-), 5B, #t, 3R, TBENEF-RRENRETHIR

286



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

R, A8 55 R i 2 HiR, &
Wi s L R I AR A2 S Qe S i e rh R
EHERL —. WL E RIS G Qs 3 M, =
SR i (Alr to food) 144 TR AL BT 68 il 2 [A]
(Surface to food in fluids) A SRR AT w42 A i
2 [a)(Surface to food by contact). K EEEIF LI K
A 1) B i R 2 — AR SR T R A it e o ) 52
M55y, AR B ST G e R FAR
PRATEE ST BT, X IR BN AE 35 G Tl
PN FE R s e P SRR NS AT
g R, TR 2 S AR ) AR A AL R I
HR, FKEEFH G W =R, 73 AR AR
IR FIANE NG . BIFFUARM]: AT SRR 544
PNAETI IR GG ARG, 2 i 5
P ESRIR 2 —Pe 20 LRI AR i, 7E—2E5K
JE IZE B TR, (BN R AT GG
RAFEAY. 7E AU T IR SRR LR, B
REFAN G EAE, % TIOAFIP, Soares ZE0% A
[F) AR 5T 5 W U0 T TR PR 2 ) (AL EAT 1
Fo SR, LGB FRSRE RN I ARSI
X ZEARA B AN [ 775 ¥l AL B 0L 1 £ 55 R 5 P 43
B, FEAH G ARSI E 6 FH K,
I RAEAT R

Br & A2 W0 br E 2% 51 22 (International
Commission on Microbiological Specification for Foods,
ICMSF) £ 1996 4 & %4> H bR (Food Safety
Objective, FSO)IMES . &4 Hbm2&fawt i
Bl EY G FE R BOIEM (B0 &, FHORIE
ISR P E A IE 12 AR /K F(Appropriate Level of
Protection, ALOP)), FSO f& ALOP HJEALEIL, ]
HRHRe SAER, BhAh, FSO MF 2 H AR,
FRERTAE fEFMIAS. b A fa 3 ) R
AR R T IR BEIX = A0 2R, AR U 7 B R )
—¥#4r, FSO BATHERIMI AP, TR FSO X
A5 SO RS 7L 2 5% - Gkogka 251 it
B SRR T ALOP #1 FSO Z [AJIFIE 5, M T
PR R AR o S DU R B A B BT 2 — 1R B
2R R FSO B INAAE , BRI 51 230 e B 2 Ry
[ ¥ FSO 184 2(1gCFU/g)™ o [ Py B AR A 2ot B &
i I AR 1Y) FSO EIFTIR VS X FSO
{8 2(1gCFU/g).

A HE T (Risk Ranking) A& F T % B A1 6 201 11
THE, BBk s S b O B A B A ORI 22 4
g R I A HAR AR sRms, AR ML A
B, B R R AR 75 kT

G RERE. LHEENFERAINEEL
. W XEHT, RERIR B EIEE &, L
5 B XS 5 P 2o AN [ SR XU R A S SR/ A
B E LS i AU

A H G2 B Y FSO BRI AN R At
J5 LA i PSS XS R LT e F R,
BRAUL B 3 Sl Rk, ANFIRSE X5 G R AE e
R B 2 R A I HOTBRE T e, AT T XU A6 2R
HEF  NEE AT B DA ST AT s A s
A 2R TR R R - RO AT R VPR S8,
S A A XU DA o

1 MR5ERE

L1 AR 53Rt

AEEEERIE RN, FPRY) e RIFE, o]
AR RAR I (0 BB, P B R T R
fRE KA, I T i MEETCEE T .

TSA-YE 373, TSB-YE 3575351 PALCAM 5%
ks, BT ILARE B AEME ARG IR A

12 #% 5 Z WA

YXQ-LS-75SI BUS7 A% 7800 KR 2 (g
SOAPRA R BEST ) ) SSW-CI-IC BUF L TAE &
(IR 28 ) XW-80A FUjiEiR IR A 2e( Lifg
FERFSOVARAT): HWS-150 RUEIRAEIR 7= 4 (L
HELLEACES A PR A 7]); MI-180B- 11 AU AE (LB 3-8 (1
HFRRIEEEST 28 ): 100~1000 pL BBAGCF 2 H 15
(BIOHIT)); Scientz-09 B JC #3551 g (WL T8 < A4
YIRS B IR A T]); BCD-189S HUUKFHFA T HEL 2%
(PENA AT,

Suncha/ XU JFEASERR (W TSI A FRA )
lock & lock i At HR CSC543(SRFNRITAT]); SUS304

M BAFRER (S NLEE): IR, AUEE
# 8000~10500 mg/L.

1.3 HEMEA. EOEE AR &

F AL (ATCC 19116 MLTERY 4c) A sz
B GBI 4T TSB-YE fAR: 77
F,

1530 CHMEHRIERH 55 18 h, SRS TE TSA-YE
AR 5L BT 2 F R, JREERT 37 CifE
IREIER IR 24 0P, RE 3 YT HEANEAL, H175
VIR B 2o

287



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

14 ARER. HERESTEENR

)1’_1

[ewren] ;
w1

I

Ry
o -

AN

NN RS BB

Tl

L

B SR RIREIRNRZ SRR
Fig.1 Flow chart of cross-contamination from
contaminated marinated pig tongue to cucumber via cutting
boards
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Table 1 Sterilization methods of different media
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Table 2 Levels of Listeria monocytogenes in different cross contamination scenarios
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