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ABSTRACT - Ready-to-eats fresh cut-vegetables that may be consumed without further cooking or reheating
can be grouped as potentially high risk foods. The foodborne disease outbreaks associated with consumption of the
fresh cut-vegetables have been related with the contamination of Listeria monocytogenes. The food survey and con-
sumption data sets for fresh cut-vegetables and also the published dose-response models for L. monocytogenes, was
used to estimate the risk of L. monocytogenes for fresh cut-vegetables in Korea. Also, the simulation model and for-
mulas with Microsoft@ Excel spreadsheet program using these data sets and chose dose-response model was devel-
oped. The mean case of listeriosis by consumption of the fresh cut-vegetables per 10 million per year was estimated
as 3.23 x 10, Results suggest that additional studies were needed to allow for a more realistic and accurate microbial

risk assessment (MRA) in the future.
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Table 1. Food survey data sets used to estimate the risk of L.
monocytogenes in fresh cut-products

Fresh cut-products
Sesame leaf
Cucumber
tomato
Parsley
Carrot

Prevalence(%)

0/41(0.0%)"

Sesame leaf
Dropwort
Chinese cabbage
Korean leek
Lettuce

Crown daisy
Chicory

0/124 (0.0%)"

Lettuce
Sesame leaf
Cucumber

0/36 (0.0%)”

Bean sprouts
Celery
Lettuce
Perilya leaf
Chicory

1/242 (0.4%)

Total 1/443 (0.2%)

X<=dd) X<=337
L B %

Relative frequency .

-6 5.5 - 45 4 =35 -3 25
Log CFUlem’

Fig. 1. Relative frequency for the simulated result of contamina-
tion level for L. monocytogenes of the fresh cut-products.

OL = -LN(I-Beta(p +1, n-p +1))/V

QL: Quantitative level, LN: Natural logarithms, Beta:
Beta distribution, p: the number of positive samples, n:

the number of total samples, V: sample volumes
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Table 2. The published dose-response models for L. monocytogenes

Study/References Host Biological end-point Model/Parameter
Weibull-Gamma
16) .-
Farber et al. (1996) Human Morbidity @=0.25, B=10"", b=2.14
- Exponential
17)
Buchanan et al. (1997) Human Morbidity r=1.18 x 107
. Exponential
18)
Notermans (1998) Mouse Mortality r=1.18 x 10°
Lindqvist & Westoo (2000)"* Human Morbidity Exponential
r=56x10
. Exponential
20)
FDA (2001) Mouse/Human Mortality r=85 x 1076
Exponential
WHO/FAO (2004)2" Human Morbidity r=1.0x10"
r=1.0x10"

1) Exponential model : P = I - exp (-r*N)
2) Weibull-Gamma model: P = 1 - /1 + (N)*/f]

Table 3. Simulation model and formulas in Excel spreadsheet programmed to estimate the risk of L. morocytogenes (LM) in fresh cut-
products with @RISK

Cell addresses Formula (input values)
Al = No. of total samples (=4 43)
A2 = No. of positive samples (= 1)
A3 = Sample volumes (= 25)
INPUT;
Monitoring and consumption data etc. A4 = Consumption/day (= 20.9)
A5 = The rate of consumption per day (= 0.25)
A6 = r-value of LM dose-response model (= 1.0 x 10™%)
B1 (prevalence) = RiskBeta (A2+1, A1-A2+1)
B2 (concentration) =LN (1-B1)/A3
Simulation B3 (consumption/day) = RiskPoisson (A4)
model B4 (consumption rate) = RiskDiscrete ({0,1}, {1-A5, A5})
B5 (consumption/person/day) = IF (B3=0,0, B4)
B6 (LM consumption/day) =B2*B5
OUTPUT;

The probability of listeriosis by consumption C1
of the fresh cut-products

= 1-EXP(-A6*B6))

NAEFE T3 Listeria monocytogenesS] AFATT(E)LE 3} 9l Xt
3t 191 19 Al ALFO AHE s AT T e
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Al2#o}H (Simulation) L. monocytogenes g 59 g AEdold dH H
Ztzte] @A A o] 8" FAF YHHAFTE Excel F LPFFLE -3.86 Log CFUmM’E, 3H915% LHTE(5%

(Microsoft@ Excel 2000, Microsoft Corp., Redmond, WA,
USA) spreadsheet Z2 1A 2Pt R sletg] on
(Table 3), o] =9 ™3 Simulation 7% <& @RISK
(version 4.5, Palisade, Newfield, NY)& ©]& 3ttt
Sampling type Median Latin Hypercube samplings-,
Generator seedv= random®'H-& A3 3L, Iterations(Rt
EAIEY 3147) 10,000 o] 3] AHE AT AlEHIA
A#HZ o]&stirh

percentile) S -4.49 Log CFU/cm’E, 49 95% L HT=E
(95% percentile)2 -3.37 Log CFU/em’Z 574 =] 31 th(Fig.
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Table 4. Risk assessment results with the probability and cases of listeriosis by consumption of the fresh cut-vegetables

Minimum 5® Median (50%) Mean 95t Maximum

(:;z::/]jzy) 0.0 0.0 0.0 876x 10"  577x 100 2.67x 107

(10 mmifna;?ople o) 0.0 0.0 0.0 3.23 x 10° 2.10 x 10° 8.19 x 10°
o

l Lm Prevalence (pi) * }——-& Vegetables 4—————{ Lm Concentration (Ci)—l

Initial contamination level (Log cfu/g)

LStorage temperature * H Vegetable temperature
Summer & Winter

Predictive growth mode! {

i The time of storage or sales * Large Markets

Small Markets

Predictive growth model I
l The time of carries *

Predictive growth model I

Consumption { Dose-response model

Risk (listeriosis)

Fig. 2. Possibility design of model simulating the probability of contamination level for L. monocytogenes (Lm) at the consumption of
fresh-cuts vegetables.
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