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Food Safety Mlanagement

Traditional Food Safety Management approach was based
on end-product testing

End Product Sampling

safe? 9

: 3

Food Safety

:

Qualitative (Discrete)
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Food Safety Mlanagement

Traditional Food Safety Management approach was based
on end-product testing

Early 90°s

The HACCP
system

: 3

Food Safety

:

Qualitative (Discrete)
, , variable
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Food Safety Mlanagement

100% Safety (zero risk) does not

exists and should not be expected

IEYDP, IIN Zxavdaung, 18 Askepfpiov 2025 19/12/2025



Food Safety Management

The transition from Hazard-based to Risk-based Food Safety
Management

~ \

HAZARD RISK
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Food Safety Mlanagement

Development of new tools

Predictive Microbiology Risk Analysis

Risk Assessment Risk Management

* Hazard Identification * Risk Evaluation

* Hazard Characterisation * Option Assessment

= Exposure Assessment * Option Implementation
* Risk Characterisation * Monitoring & Review

Risk Communication

Interactive exchange
of information and opinions
concerning risks

Risk-based Food Safety
IEYDP, TIN Zkav8d&ung, 18 Askepfpiov 2025 Manag‘e me nt
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PREDICTIVE MODELLING: SAME

CAUSES LEAD TO THE SAME RESULT

® Growth, survival and inactivation of microorganisms in
foods are reproducible responses.

= A limited number of environmental parameters in
foods determine the kinetic responses of
microorganisms (Temperature, Water activity/water
phase salt, pH, Food preservatives).

= A mathematical model that quantitatively describes
the combined effect of the environmental parameters
can be used to predict growth, survival or inactivation
of a microorganism and thereby contribute important
iInformation about product safety and shelf-life.
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PREDICTING GROWTH TO TOXIN

PRODUCTION (INTOXICATION)

..................................... | 5. aureus
g |
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FUNDAMENTAL SCIENTIFIC LITERATURE FOR PREDICTIVE

MICROBIOLOGY

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, June 1990, p. 1875-1881

' | 1990-2000

Modeling of the Bacterial Growth Curve
M. H. ZW]ETER]N.G,' 1. JONGENBURGER, F. M. ROMBOUTS, anD K. vaN 'T RIET

ORIGINAL ARTICLE

When is simple good enough: a
comparison of the Gompertz, Baranyi,

and three-phase linear models for fittin
bacterial growwth curves

Vol. 56, No. 6

PREDICTIVE
MICROBIOLOGY

theory and
application

R. 1. Buchanan. R. C. Whitina and \W._C. Damert

International Journal
of Food Microbiology

International Journal of

ELSEVIER Food Microbiology 26 (1995) 305-317

Modelling of microbial activity and prediction of shelf life
for packed fresh fish

Paw Dalgaard ~

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Feb. 1995, p. 610-616 Vol. 61, No. 2
0099-2240/95/504.00+0
Copyright © 1995, American Society for Microbiology

Convenient Model To Describe the Combined Effects of
Temperature and pH on Microbial Growth
L. ROSSO.'?* I. R. LOBRY.? S. BAJARD.? axp J. P. FLANDROIS®

Journal of Food Protection, Vol. 55, No. 12, Pages 973-979 (December 1992)
Copyright®, Intermational Association of Mik, Foad and Enviraonmental Saitarians

T. A. McMEEKIN
J.N. OLLEY
T.ROSS

D. A. RATKOWSKY

A Decision Support System for Prediction
of the Microbial Spoilage in Foods

2003 onwards...

1"\ |

MODELING MICROBIAL
RESPONOES n FOOD

Feited by
Robin C. McKellar
Xuewen Lu

MARCEL H. ZWIETERING*, TACO WLITZES, JACORA C. DE WIT, and KLAAS VAN'IR‘-[E'T V'P l l N LKGVOG“”C 18 AEKS[J[)pIOU ZUZD 10
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Will also be available in English
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Microbial responses to environmental stresses

Booth, (2002)

_/'/ . Baranyi et al. (1996); Le Marc et al.

/ e (2005): Multiple Convex Polyhedron
\___~ % _“‘ "/,/' "'| :
_>_Survival( ]
/Death b Stress B i
Stress A | T

Temperature
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Log CFU/g or ml

19/12/2025

H pyikpoflakn KapmuAn avénonc Kat
adpavoroinong

Inactivation Curve
colour

" Edart/pévn 4
Pubuoc avénongn
puBuog Bavateu
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MODEL CLASSIFICATION BASED ON TARGETED

MICROBIAL RESPONSES

I Inactivation models

Probability models
Growth/no growth interface

VGrowth models

19/12/2025 IEYDP, TIN Zkavddunc, 18 Ackepuppiouv 2025 14



Classification of models based on their

mathematical structure and principle I
McDonald and Sun, (1999)

Primary, Secondary, Tertiary models

Kinetic and probability models

Probabilistic models : Toxin production (CI. botulinum)

Emperical vs mechanistic models

Empirical: Gompertz, Baranyi,
Logistic
Mechanistics

Differential equations, too
complex, impressive but not easily
applicable

19/12/2025 IEYDP, TIN Zkavddunc, 18 Askepppiov 2025




&) (AOTIZMIKA IPAKTIKHE XPHEHE TON
= MONTEAQN - AKOAOYG®EI
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H dlaocuvdeon TOU KavoVIoTIKOU TIAALoLoU PE TO
ETILOTNHOVLIKO TtAaiolo (regulatory science) EK 2073/2005

1.2. Ready-to-eat foods able to support the Listeria monocytogenes 5 0 100 cfulg () ENJISO 11290-2 (%) Products placed on the market

growth of L. monocytogenes, other than during their shelt-lite
those intended for infants and for special
medical purposes

5 0 Absence in 25 g () EN/ISO 11290-1 Before the tood has left the
immediate control of the tood
business operator, who has pro-
duced it

3. Ready-to-eat foods unable to support the | Listeria monogytogenes 5 0 100 ctufg ENJISO 11290-2 (%) Products placed on the market

growth of L. monocytogenes, other than during their shelf-life
those intended for infants and for special
medical purposes (*) (%)

potovta ye pH<4,4 naws 0,92 e Autopata tAnpouV To
poiovta pe pH < 5,0 KAl aw< 0,94 Kpttrplo twy 100 CFU/g

polovTa pe Xpovo CwhG SL<5 nuepeg Alaq)op)'ettK(:} XAPAKTNPLOTIKA |
LUTTOPOUV ETILONG VA LKAVOTIOLOUV TO
KPLTAPLO, AAAQ KATOTILV

IEYDP, NN Zkavdapng, 18 AskepuBpiou 2O§I'[l0"lfl']|JOVlKl"]C TSKlaninr]C 17
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loxu¢ Tou TpoTtoTtotnpevou 2073/2005 arto lovAlo
2026 wc EK 2895/2024

Ti eTitacoel we avaykaia (TtAeov) petpa?

* Joxupa uetpa smPBepaiwoncg

e [leipauata nBeAnuevou euBoAtacuou (challenge
tests)

 Xprion mpoyvwoTlkwyV epyaAeiwyV (predictive
microbiology models) yia tnv dtacpaiion &
TEKUNPIWOoN TNC oUuUUoOpPPwWOonNcC LUE Ta

2222222222 KeuBpiou 2025



1.  neyypaen 1.2 avukadiotatatl and o akoAoudo Keipevo:

Mavo
| e | s | opa | At | oo
Kammyopia tpogipwy ot pezafoNirec ac uﬁ;ﬁubnlﬁ eQappoeTal T
Touc 0Opag KPITIpLO
n C m M

«1.2 Tpogwa étowpa vy | Listeria 5 0 100 cfufg | ENJI- [Mpoiovta mou dia-
KaTava\wor) Kava va monocytogenes (*) SO 11290-2 | tidevial ooy ayo-
umoaTnpicouy TV avamtugn L. (**) pa Kata T duap-
monocytogenes O1POPETIKA Keww  datnpnong

ano ekelva o mpoopiloval TOUG

yia Ppégn Kat yia e101KoUg

LATPIKOUG OKOMOUG 5 0 Na v avi- EN 5O l'.[pmovm mou dia-
yvevetar oe | 11290-1 Tidevtat oy ayo-
v 25 g (**%) pa Kata ) dilap-
np00'el‘|KI‘| EK 2895/2024 kel dlatrpnonc

TOUG
(*) To 'rcprrr]pm auTo Eqmppuf,zrm £QOOOV 0 UMELDUVOC TIG EMLYEIPTONG TPOPILGY TOU TApyaye TO Tpuqmm Umopece va anodeitel, pe

TPOTIO IKAVOTIOITIKO yia TNV appodla upm, 011 TO Eminedo ¢ L. monocytogenes dev da unfpﬁmuﬂ o opto twv 100 cfufg

ko) 0An ™) duapkela bm’rr]pl]m]t; TOU Tpuq:npuu 0 unetduvog g £11xﬂp|]crr]r; TPOPIHWY |_lT[L'I|]El va oplogL a'bm}lzﬁu OpLCt KaTa T

Olapkela TG dladikaolag Ta omola MPEMEL va eivat {IPKETU. yaunAa oote va eEac@aMletar 0Tt dev umepfaiveTal To OpLO TV

100 cfu/g xal’ 0An ™ dwipkeia daT)prong Tou TpOPIHoU.
(**)  1ml Evotpﬁuhpmpwuu hzwpmuq tomoeteital ot TpuPAio Petri hmpf"rpou 140 mm r] ot Tpia tpuﬁlm Petri Empﬂpﬂu 90 mm.

(***)  To hprrr]pm auTo E-:pappuifml EQOCOV O U'Iiuﬁwuc, TING EMLYEIPIOT|C TPOPLILWLY TIOU TIAPTYAYE TO TPOQIIO DEV UMOPESE VO UMODEIEEL,
HE TPOTO IKAVOTIOTIKO Yia TIV appodia apxr], 0Tl To eminedo ¢ L. monocytogenes dev ta umeppaivel To opro tev 100 cfu/g
ke ohn) T dlapkeLa dia)prong Tou TpoPipou.
19/12/2025 IEYDP, NN Skav8apng, 18 Aekepppiou 2025
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Tt aAAalel pe tov Neo EK? (devdpo armtopaoceswv)

A&loAdynon TtPOoLOVTOC WG
TIPOG LKavotnta
vrtootnpng avénong LM

AEN
uTtootnpidet

avénon

YTntootnpilel
avénon

Katnyopia 1.3 Katnyopia 1.2

ATIOSELEN UN Aduvapia/avemapkela

uTtépBacnc artodeléng un

Twv 100 CFU/g UﬂépBO(l:anJ/twv 100
g

A 4

100 CFU/g

19/12/2025 IEYDP, NN Zkavddaunc, 18 AckepBpiov 2025 20
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Otav etvon aTopaiTn)To, 01 VAEVOVVOL ETYELPNGEOV TPOPINM®Y TOV ELVOL GPUOOLOL Y10 TNV
MOPUCKEVT] TOV TPOLOVTOS O1eEAyovy nerétes ovp@mva pne to Annex I, yvo EIIK tpogipa
OV ELVOL OVVOTOV VO VTOGTNPLEOVY TNV avaTtTVEN TNG Listeria monocytogenes

Otav elvatl avaykaio, o uttevBuLVoOCG eTiXeElpNoNG TPod WY Ba dlevepyel TTPOCOETEC
LEAETEC...!

— MPOYVWOTIKA HAaOnuatika jovieAa Kablepwpeva yia to v AOyw TpOoPLUOo
— OOKLIHEC yla TN dlepeEUVNON TG LKAVOTNTACG TOU KAtaAARAWG
gevoPpOaAiocpevou eeTalOPEVOU HIKPOOPYAVIOHOU va avantucoeTal I va
ETBLWVEL OTO TIPOLOV UTIO SLAPOPETIKEG AOYIKA TPOPBAETMOUEVEC CUVONKER
arofnkevong

— HEAETEC YIa TNV aéloAoynon Tng avantuéng N tng emBilwong twyv
e€etalOPUEVWYV HIKPOOPYAVIOHWV

O peA€teg Mou avadEpoval tapanavw peEneL va Aaufavouv vrtoyn tTnv €yyevr
dLaKLPavao TToOU GUVOEETAL ME TO TIPOLOV, TOUC £E€TAlOMEVOUC HLKPOOPYAVIGHOUK
Kabwg Katl Ti¢ ouvonkeg emeepyaoiag Kkat anodnkKevong.

19/12/2025 IEYDP, NN Zkavdapunc, 18 AekepuBpiov 2025 21



AoKWEC yia tn dtepelivnon TNE IKAVOTNTAG TOU KATAAANAWCG
gvopBaAiouevou eetalouevou LHIKpoopyaviauou va
avantuooetal N va ENPBLWVEL OTO TPOIOV

~ 1S0 20976-1:2019

Microbiology of the food chain — Requirements
and guidelines for conducting challenge tests of
food and feed products

Part 1: Challenge tests to study growth
potential, lag time and maximum growth rate

19/12/2025



G20z no1dgrisyay g1 “OUrpAndZ NLI ‘daA

FINAL DRAFT

International
Standard

ISO/FDIS 23691

Microbiology of the food chain —
Determination and use of cardinal
values

Microbiologie de la chaine alimentaire — Détermination et
utilisation des valeurs cardinales

19/12/2025

ISO/TC 34/SC 9
Secretariat: AFNOR

Voting begins on:
2025-08-25

Voting terminates on:
2025-10-20

[Mepirttwon 1 (Annex II):
«...MPOYVWOTIKA
palnuartika yovieAa
KaBiepwugva yia to ev
AOyw tpOodiu0»

Yrtaywyn ENK tpotovtwyv
otic Katnyopieg 1.2 & 1.3



G20z no1dgrisyay g1 “OUrpAndZ NLI ‘daA

ISO/FDIS 23691:2025(en)

Table A.1 — Indicative list of tools for primary and secondary fittings and simulations and main

functionalities®
Tools
1) ﬂ - i E[' e
- = = = - 5 = BT
Functionalities = g = = g_. = T e =
S5 B B = = EEsE
- - "] A
2 | £ | 3T | E 5 25Es
g% = = = T =
= = 3 =
Baranyi and Roberts, 1994, v v ke v NA NA
Reference [3]
Primary fitting
Roszso et al, 1996, x v v x NA NA
Reference [30]
| No v v x NA k x

[Mepirttwon 1:

Yrtaywyn EMNK mpotiovtwy otig katnyopieg 1.2 & 1.3

«...MPOYVWOTIKA Habnuatika HovtEAa KabBlepwueva yia To v Aoyw
TPOPLLO»

19/12/2025




https://skandamis.shinyapps.io/Microbial-Growth-
Predictor-Dashboard/

Growth Predictor = Prof. PN. Skandamis, Agricultural University of Athens, Greece (pskan@aua.gr)

Ekmtaidevon 160 emiBswpntwyv EPET otn xpnon
TOU €pYaAEiOU KAl TWV apXwyV arotipnong
| gamma concept models eTUKIVOLVOTNTAC, loLALoG-OKkTWRPLOC 2025 (6

Developer: Prof. Panos N. Skandamis

i bt e dwadiktvaka oepvapla, MN.N. Tkavéauncg)

The tool is comprised of three modules: primary and secondary model fitting,
growth simulations and QMRA.

@ About

PERATI 0
WRERAILRE Pradictive Mlcrsbioogy

WateRr A

o5/ 5-OPT

01==To® OPT G A M M A Enviomenel A predictive modelling and QMRA software based o
' 7.
®15/35-0OPT . .: .‘ .

Primary model fitting is carried out with the Baranyi model, acc. to the templates
provided. Secondary model fitting involves the fitting of gamma models with 1 to
6 y variables, acc. to the provided. Growth simulations under
static or dynamic conditions (relevant templates are provided too) are based
on gamma models with or without interactions. Alternative gamma
expressions for each variables can be selected both for fitting and growth
simulations. One of the novel features is the use of normal distributions to
describe the variability in T, pH, a,, the levels of a single inhibitor and the inter-
strain variability in growth limits (opo T PHimine @Wamine MIC, etc.).

Food Research International
Available online 4 April 2025, 116329
The QMRAis ¢ i of 4 dules from pri

- i

In addition to p e, the modules may also consider partition, In Press, J ournal PI'E'-p roof ® What's this?

< mixing and cross-contamination (i.e., changes in prevalence and levels). _—
/ SR Variability can be introduced through a variety of probability distributions, for
N initial ¢ i orre-c ion, storage time and temperature, product

- . - characteristics, serving size and maximum population density. Fixed or variable
- sr OPT |- ﬁ - PH % log reductions during cooking, may be introduced as user-defined values or

I g n y e T T pEm MG rowth Predictor”: A new predictive

Variability in the cardinal values can be addressed in this module, too. Log

change up (g or is described as a fixed - - - - - -
value, or a normal distribution, or estimated with growth models. The trilinear

primary growth model is used for estimating log changes, based on g, obtained l I I 0 e 1 ng a n quan l a lve I I I lC rO la rl S
by gamma models. The QMRA outputs include graphical distribution of ingested

dose and probability of illness (P;), as well as tabular estimates of the average

dose and P, mode and the 5 and 95 percentiles of the corresponding
assessment too

The user may select built-in dose-response models, e.g., for Salmonella, EHEC
and Listeria monocytogenes, or use own models by defining the parameters values
of ial, beta-Poisson, beta-bi ial and binomial dose-response models.

Outputs can be downloaded in XL files. Punug[otis W. Skandamis =

TEMPERATURE

Noyiopiké avagopdc oTo ISO standard 23691 “Microbiology of the food chain — Determination and use

of cardinal values,” kai aT10 avtioTolxo €0viko TTpoTUTTO AFNOR

19/12/2025 IEYDP, NN Zkavddapunc, 18 AekepuBpiov 2025 25


https://skandamis.shinyapps.io/Microbial-Growth-Predictor-Dashboard/
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https://skandamis.shinyapps.io/Microbial-Growth-Predictor-Dashboard/
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https://skandamis.shinyapps.io/Microbial-Growth-Predictor-Dashboard/
https://skandamis.shinyapps.io/Microbial-Growth-Predictor-Dashboard/

“Growth Predictor”’: Fitting / GNG interface / growth simulation

Import data (XL) file acc. to the template

Browse... Secondary_Model_File.xlsx

Upload complete

Click here to download an XL Template

Two-variables
fitting

e
o))
1

SQRT mumax (h-1)

0.3-

0.0- s

shee O

0 10 20

Select plot variable

T -

30

40

mumax
transformation

) none
@ SOQRT
O Log (Im)

colour
® Obs

® Pred

pH=7

pH = 6.5

pH =6

pH =5.5

pH

70

6.5

6.0

5.5

5.0

i Growth area
S e Y, sy
i No growth area T oo,
:
I T T T T
092 0.94 0.96 0.98 1.00

Water activity (aw)

LogGFU/lg & aw"10, pH (i dynamic conditions)

User defined microorganism . mumax (isothermal) = non applicable days *-1

S@.Cl

aneRdws]

Temperaire

._“.
Time ( days )
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w0.90 B

IﬁJ@@‘ﬁI@l
kaenyopliag 1

pH

e

6.5

6.0

]
Lo

T3]

i5,0.94)

Growth area

AleTudavela avénong
AlotepLag

(Growth/no growth
interface)

[Mpoiovra
Katnyoplag 1.2

No growth area
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Nl Growth area

= NEo Ttpolov

Katnyopia 1.2

(5.7, 0.965)

(5,0.94) —
- No growth ared
I I | I | I I I pH 404
0.93 0.94 0.95 0.96 0.97 0.98 0.99 1.00



[AAQKTIKO
o0&V

80% CO,
[MpootateuTikn
atpoodaipa

22 ppm

dawvoAka
KATIVLONG NER———
123 ppm Katnyopia 1.2

viItpwon

NEo Ttpolov
Katnyopia 1.3

{5,0.94)

19/12/2025




7.0

Growth area

INTER-STRRIN VARIABILITY IN GROWTH LIMITS

Growth Predictor

@ About

B Imported "e-Platon’ file

6.5

@ Gamma Growth Simulations

@ Inactivation & User Simulations

This is how G/NG looks if we
take into consideration the
strain-to-strain variability in

@ Modular process Risk model

pH
6.0
l
1
I
I
I
I
I
I
1
b

@ Primary model fitting

@ Estimation of cardinal values

growth limits

@ User-defined equation fitting

5.5
]

@ F-value calculator

Click here for user guide files

B _Watch full demo video

5.0

I ! I I |
nez 0.94 0.96 [IR=1 1.00 19/12/2025 i@>

IEYDP, IIN Zxavdaung, 18 Aekepppiov 2025 aw



GROWTH SIMULATION

@ [1POZOMOIOZH AYEHIHY
= ME TOXAXTIKO TPOIIO

AIlIO TA KYTTAPA XTON ITAHOYXMO

2222222222



July, 8-11, 2024
~6rum Evolucion
Burgos (Spain)

9 nicro2024.com

oo

\l

()]
Generations

w A~ O,




Variability in the capacity to exceed the detection threshold after enrichment
Control / Untreated Hydrochloric acid

oH 2.7 Population
A B :
: 8 Threshold for
OUtpUt Of the model Glm = e &\ —m & == s == s mm s Em s Em E s ot mm oY . om : mm s mm s mm s mm s dEtECtlon On plates
for No=1 using Monte | =z | > after enrichment

Carlo approach

2 2

0 0
ﬁ e SO li d | m} 0 10 20 30 40 50 0 10 20 30 40 50

represents the mean of aiperE) Time (h)

Peracetic acid :
the simulations. The . 10 ppm erace C;C' 20 ppm Population
two shaded areas ; Threshold for
represent  the space detection on plates
between the 10t and| | " T T T T T T il  /oitet kil _
the 90t and 5% and 5. after enrichment
\%th quantiles. / B

Time (h) B onime (h)30 * ?

Assessing the variability of the colonial growth dynamics after stress exposure offers quantitative insights on the
impact of stress on residual risk associated with survivors.

PART2 N\ METHODS U RESULTS ™\ CONCLUSIONS g



“OL ueA€tec mou avagEpovral mapamavw MPEMEL va Aaufavouv urtoyn tnv
EYYeEVN dlaKUHAVOT) TTOU CUVOEETAL LIE TO MPOIOV, TOUG £EETA{OLEVOUC
HIKpoopyaviouoU¢ kKabwc Kat TG ouvOnkec emeéepyaaiac kat arrobnkevong”

OcpHOKPACIEG ALAVLKAG Owiaka Yuyela
35 - W Upper shelf
Middle shelf
30 - B Lower shelf
Door shelf
n 25 2 25 7
s S
s 20 - £ 20 -
o >
;.:; 15 - E 15
S = 10 -
5 5
0 T T T T T T T ] 0 N
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 16 18
Temperature °C Temperature °C

19/12/2025 IEYDP, NN Zkavdapng, 18 AskepuBpiov 2025 34



5.790 6.349

90.0%

fatalyatsly

MO=6.07

[Mpolov Katnyopiag 1.2

+ 2 x SD = 0.34 (95%)

+ 3 xSD =0.51 (99%)

T9NEXYRBAGN Zkavddaung, 18 AskepuBpiou 2025 p H '|'[ p O.l.(')VTOC 35



Log CFU/g, (ml, etc.)

H petaBAntotnta (variability)
piag ouvlnkne (rt.x. pH),
dnULoupyel yeTaBANTOTNTA OTO

TTOU XPelAaleTal Yyl OPLOUEVN
AoyaplButkn avénon
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Bigelow inactivation models
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EFSA BIOHAZ SCIENTIFIC OPINIONS

Scientific Opinion on the development of a risk ranking toolbox for the

EFSA BIOHAZ Panel’ 2015

Scientific Opinion on the public health risks related to the maintenance of
the cold chain during storage and transport of meat. Part 1 (meat of

domestic uugulates}]
2014

Evaluation of heat treatments, different from those
currently established in the EU legislation, that could be
applied to live bivalve molluscs from B and C production

areas, that have not been submitted to purification or

EFSA Panel on Biological Hazards (BIOHAZ)™’

microorganisms

relaying, in order to eliminate pathogenic
2015

EFSA Panel on Biological Hazards (BIOHAZ)

Guidance on the requirements for the development of ‘

microbiological criteria
2017

Listeria monocytogenes contamination of ready-to-eat
foods and the risk for human health in the EU -
2017

EFSA Panel on Biological Hazards (BIOHAZ),

EFSA Fanel on Biological Hazards (BIOHAZ),

o
eJ EF5A fournal

SCIENTIFIC OPINION

Evaluation of public and animal health risks in case of a
delayed post-mortem inspection in ungulates

Guidance on date marking and related food information:
part 2 (food information) |

EFSA Panel on Biological Hazards (BIOHAZ),

Microbiological safety of aged meat

EFSA Fanel on Biological Hazards (BIOHAZ),

Microbiological hazards associated with the use of water in
the post-harvest handling and processing operations of
fresh and frozen fruits, vegetables and herbs (ffFVHs).

Part 1 (outbreak data analysis, literature review and

stakeholder questionnaire
9 ) AVVAS)

EFSA Panel on Biological Hazards (BIOHAZ),
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TRANSLATION GF TEMPERATURE EXPOSURE TO £ C0L7 GROWTH & HAVTINACTIVATION
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Figure 3: Predicted growth of E. coli (VTEC) on beef carcasses kept in the chilling room until core > 400 . .
temperature reaches 7 °C (commercial beef slaughterhouse data). Growth of E. coli was predicted R Hepatitis virus A
using the secondary model of Ross et al., 2003 (assuming pH=6.5, a,~0.993 and lactic acid -5.00 -
concentration=>51.7mM) and the primary model of Baranyi and Roberts (1994) assuming no lag phase.
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-. App details Restart app Stop app Sign Out

&5 \vaterManage4You
o

The WaterManage4You app to support Process Water Management Plans (WMPs)

A computational tool using dynamic predictive mathematical modelling to understand the impact of intervention
measures on microbial indicator levels in water used in different handling/processing operations of fresh and
frozen fruit, vegetables and herbs (FVH)

The tool provides generic quantitative information that can be used by the food business operators (FBOps)s not only to generally understand the dynamics of the
process but also to identify the main actions to be taken in the process water management plan (WMP). The model could be used by the FBOps to understand the
conditions that could represent operational practices that favour or prevent the accumulation of microbial contamination in water.

This tool also enables the simulation of various ‘what if scenarios’, which could help the FBOps in selecting the most suitable intervention strategies, e.g., the use of
chlorine-based disinfectants and/or water replenishment to maintain the microbiological quality of the process water at the lowest possible values for both free
chlorine (FC) and the rate of water replenishment.

It should be noted that this app:

requires realistic parameters to provide reliable predictions;

only considers chlorine-based water disinfection treatments;
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Growth Predictor =  Prof PN. Skandamis, Agricultural University of Athens, Greece (pskan@aua.gr)

@ About
Intr/Extrinsic factors Cardinal values Module Growth curves Growth/No growth interface Import/Export data
@ User-definld conditions
Static vs Dynamic conditions Time units User defined microorganism . mumax (isothermal) = 0 days *-1 Independent data
B Imported 'e-Platon’ file Isothermal - Choose one of the following -
) Hours L
@ Modular ode
) SD of Temp. distr. SD of Time distr. & Download Model Outputs
0 0
Built-in dbase models
SD of pH. distr. SD of aw distr.
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tpoiuwyv: arto to HACCP otn Kaényntig
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