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Eksempler pa vaerktgjer - Mikrobiologisk risikovurdering
- Food Spoilage and Safety Predictor (FSSP) forudsiger sikre produktegenskaber

- Online vaerktgj SiTTi beregner sikker temperatur og tid for fedevarer
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Food Spoilage and Safety Predictor (FSSP)
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& Listeria monocytogenes growth model a X

HE 2 &% i

Product characteristics

Product 1 Product 2 Organic acids in water phase of product

L. monocytogenes intial cell level (cfu/g) | ‘l| | ‘l| o Product 1 Product 2
Temperature ('C) | 5.D| | 5_|}| Acetic acid (ppm) ‘ﬁlm ZDDD
NaCl in water phase % 35 35 e oaE Ijl Ijl
pH 6.1 59 Ciric acid (ppm) [ o @[ 9 o
Smoke compaonents - phenal ppm) 1I}|—| 10 Diacetate (ppm) Ijl Ijl &
% C0O2in headspace gas at equilibrium ljl ljl Lactic acid (ppm}) !
Nitrte, mg/kg | o | 0| Sorbic acid (ppm) [0 [0
Storage period (d)
C
Include lag time for L. monocytogenes el =
Constant temperature  Series of constant temperatures  Temperature profiles from logger data
Growth rate, lag time and growth boundary parameter (psi) Time for 1004old increase (d)
pmax (1/h) lag time (d) Psi (¥} L. monocytogenes (d)
Product 1 | 00137 | 945 | 04963
Product2 | 0 | - | 1.1673|
Pmm:tedgmthun_mmcymgam L= e
500~ T T T T T T T T T
I N A R O A Py A A A A
" Eddikesyre/acetat forhindre vaekst af Listeria monocytogenes i
6.55 -
koldraget laks under distribution pa kgl (Se Produkt 2 = bl& linie)
8 48f|
E\. 4-':'5'—"""""'"r""""""ﬂ""'"""'1""""""'l"""'"""r"""'""'1’""""""1""""""1""""""1""""""':' ------------
" .a-Mejlholm & Dalgaard. (2007); Dalgaard & Mejlholm:((2019) ... ..
2-45______________r____________1____________1_____________|_____________I_____________I'____________r____________T____________1_____________i_ Tf
e, e e
N - e — e — E— R — T e S e —————
ook . ' : — | ; .
0.00 l35 5 :'I.l:' 754 :ll ] IT!. 1 5_|2T ?_IE.L :ll!vﬁ .f_.f_I:' 5|45 SIS’ZI

Storage period (days)

[== Product1- L. monocytogenss == Proguct2 - L. monocytogenss |

Time {d): 27.97 | Lm {Log cfu/g) - product 1: 2.65 | Lm (Log cfu/g) - product 2: 0.00
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Hvordan forhindres fremtidige
udbrud af listeriose

- Stabilisering af produkt
mod vaekst af Listeria

- Lavere temperature ved
distribution?

- Kortere holdbarhed pa kgl?

- Forbedret hygiejne under
produktion?

- Oplysning til forbrugere i
risikogrupper?

Produkt bgr stabiliseres straks
...... . ikke fgrst efter fremtidige
tilbagekald, sygdomsudbrud,

dgdsfald
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@ Clostridium botulinum og FSSP Si
Clostridium botulinum (sporer): Forekomst i mange typer af fgdevarer kan
ikke undgas > Vaekst og toksin-dannelse skal forhindres
Anbefalinger er tilgaengelige for temperature, salt og pH > O
Uforenelige med fleksibel produktudvikling samt f.eks. salt reduction
C. bot. Temperatur (T) Konservering Varmebehandling
Gruppe 11 T < 3.5°C

GruppeIl 3.5°C<T<8°C + pH<b5.0/salt>3.5% el 90°C, 10 min
Gruppe I T >10°C + pH<4.6/salt >10% el 121°C, 2.4-3 min

23 September 2022 DTU Fedevareinstituttet 4



		C. bot.
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		Gruppe II

		3.5°C < T < 8°C



		+

		pH < 5.0 / salt > 3.5%

		el.

		      90°C, 10 min



		Gruppe I

		T > 10°C

		+

		   pH < 4.6 / salt  > 10%

		el.

		121°C, 2.4-3 min






w4 Clostridium betulinum growth model (Group 0 Type E)

N - AR

Product charactenstics

Praduct 1 Product 2 Organic acids in water phase of product
Initial cell conc. (cfufg) and lag time 1 1 F‘n::lduct 1 F‘n:lduct 2
Acetic acid (ppm 0 0
Temperature (10) 70 70 o
MaCl in water phase % @ 15 D Benzoic acid (ppm) 0 0
oH iy 53 Citric acid (ppm) 0 0
Smoke componerts - phenol{ppm) 10 10 Diacetate (ppm) 0 0
% CO2in headspace gas at equilibium 1] 1] Lactic acid {ppm) 7000 7000
Mitrite, mg.kg 1] ] Sorbic acid (ppm) 1] 0
Storage period (d) 28
Apphy ] Clear ]
Constant temperature | Series of constant temperatures | Temperature profiles from logger data
Growth rate, lag time and growth boundany parameter (psi) Time for 1004old increase (d)
pma (1/h) lag time {d) C. botulinum (d)
Product 1 0 Irfimity Mot reached
Product 2 00157 18.4149 Mot reached
Predicted growth of C. botulinum ERE)
5.00~ T T T T T T T T
S S S S
N Sy ... M e S R S SRRt EEREEE
5.55 S A e S (R ST S
— 5T3F-- N U B U B
o | | | : | | |
B oasi- g qmmmm - T-———------ oo A= T--------- mmmmm oo -
% g0 F- © . A= mmmmm oo - $ommmmmmmm Fmmmm oo ST $ommmmmm oo m——mmmm - dmmmmmmm oo
Sl A A S O SO B
2451 |- SRR r=--=----- Fo-mm--- 1m-mmmme- To-------- R Am-mmmm-
| S U U S ——
oez | ' s R e : : =
.= : : : : : : ! ! : 1
] Z.55 5.0 7.54 10.18 P E] 1827 T.82 20.36 223 Z5.45 Z28.00

Storage period (days)

[== Product 1- C. botulinum

== Product 2 - C. botulinum

23 September 2022

Clostridium

botulinum og FSSP

Rgget laks med 3,5% salt

forhindre vaekst af C. botulinum

gruppe II/Type E
(Produkt 1, Red linie)

Salt-reduceret rgget laks med
1,0 % salt tillader vaekst af

C. Botulinum gruppe II/Type E
(Product 2, Bla linie)

Koukou et al. (2021) - FSSP v. 5
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wt - Clostridium botulinum growth model (Group 0 Type E)

N - AR

Product characteristics

Organic acids in water phase of product

Product 1 Product 2
L i Product 1 Product 2
Initial cell conc. (cfusg) and lag time 1 1
Acetic acid (ppm 2000 0
Temperature (<C) 70 70 =
MNaCl in water phase % Benizoic acid (ppm) 0 0
oH - g 3 Ciric acid (ppm) D 0
Smoake componerts - phenal{ppm) 10 10 Diacetate {ppm) 0 0
% CO2in headspace gas at equilibrium 0 0 Lactic acid (ppm) 12000 7000
Mitrite, mg/kg 1] 0 Sorbic acid (ppm) 0 0
Storage period (d) 28
Apphy l ’ Clear ]
Constant temperaturs | Series of constant temperatures I Temperature profiles from logger data
Growth rate, lag time and growth boundary parameter (psi) Time for 1004ald increase (d)
pmax (1/h) lag time (d) C. botulinum {d)
Product 1 0 Infinity Mot reached
Product 2 0.0157 184149 Mot reached
Predicted growth of C. botulinum ENE
5.0 T T T T T T
S SRS NS S
rast- e R, - i St ETEEEEE SESEEREE et SECEREERE
5.55 A FE P e U (R e U
— 573} S [ T A N e | R I
2 | i | | | i i
Ot e T T-=--==-=- Femm————- == mm=—-- To=======- == === mm=---
% .08 | A R R SR S mmmmmm - R
&l | T T
245 e To-mm-m--- P A= ro-------- immm e Am-mmmm-e-
el [
N deeee e booooeee e fomemee AR e ! : =t
:I:I':I— 1 1 1 1 1 1 1 1
L 1 | | | 1 | | | 1 1 |
0.0 2.58 508 T.64 10.1 1273 1827 T.82 2036 2253 25,45 2800

Storage period (days)

[== Product 1- C. botulinum

== Product 2- C. botulinum
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Clostridium

botulinum og FSSP

Rgget laks med 1,0% salt kan
have samme sikkerhedsmargin
(psi-value) som produkt med
3,5 % (Produkt 1, Ragd linie) -
Andring af flere produkte-
genskaber er ngdvendige (pH,

eddikesyre, maelkesyre)

Koukou et al. (2021) - FSSP v. 5
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@ Food Spoilage and Safety Predictor (FSSP)

o

wt Food Spoilage and Safety Predictor Frit tllg&ngllgt siden 1999 -

File Options Help

Time-Temperature Integration Software http://fssp.food.dtu.dk
=- Seafood and meat products
. [+- Relative rate of spoilage (RRS) models
-- Microbial spoilage models (MSM)
=) Microbial safety models . o
. [+ Clostridium botulinum growth and growth boundary model {Group 11/ Type E) « Modeller for fisk- ’ kad- 0g mejeri-p rodukter
-- Listeria monocytogenes growth and growth boundary in chilled products
[+~ Listeria monocytogenes and lactic acid bacteria - microbial interaction models

« Over 18.000 brugere fra > 125 lande

Hostena YEENes an * Modeller med op til 12 forskellige product-
P Histamine formation in finfishes

[+ Multiple growth responses - -

- Dairy products egenskaber og lagringsbetingelser >

[+ Listeria monocytogenes growth in mould/smear+ipened cheeses
-- Listeria monocytogenes growth in brined cheeses Fleksibl ik f duk
-- Listeria monocytogenes and lactic acid bacteria (LAB) growth in cottage cheese eKsible 0g sikre receptor ror proaukter
-- Listeria monocytogenes growth in chemically acidified cheeses
: [ Listeria monocytogenes growth in processed cheeses
- Generic models
=- Modules to calculate food properties

« Aksepteret af myndigheder i flere lande

. Water phase salt (WP'S) calculator « Hjeelpefunktion > Beskriver modeller

Water activity calculator

CO2 equilibrium calculator -

- Organic acids in water phase calculator Da Ig aard & M €] lholm (2 01 9)
23 September 2022
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Hvad er SiTTi?

FVST's digitale redskab til at fastlaeegge Sikker Temperatur og Tid for

= Varmebehandling
= Nedkgling

= Varmholdelse

Udviklet i samarbejde mellem

» Fgdevarestyrelsen

= DTU Fadevareinstituttet SiTTI har veeret tilgaengelig online
fra 2019:

= ProActive (IT-udvikler) https:/sitti.foevarestyrelsen.dk
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Varmebehandling

I

Nedkaling

1F1IM

§
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Varmholdelse

2. september 2020

SiTTi: Fra faste regler til flexibilitet

Beslutningsvaerktgj til bestemmelse af sikre processer

Varmebehandling
- Sikre sammenhaenge mellem holdetid (0 — 24 h) og temperatur (53 — 100 °C)

Nedkealing
- Bestemmer om en given nedkglingsprocedure pa maks. 8 timer er sikker
- Baseret pa temperaturmalinger far nedkgling og 1 time inde i processen

Varmholdelse
- Bestemmer om en given 3-timers varmholdelse er sikker
- Baseret pa produktstgrrelse, varmholdelsestemperatur og temperaturmalinger
fgr varmholdelse og 1 time inde i processen

DTU Fodevareinstituttet SiTTi - IT-veerktgj til bestemmelse af sikker temperatur og tid
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Faelles funktioner for [ £

Varmebehandling Nedkaling Varmholdelse

1
-~ ¥ =

Okseksd, lam & vildt Fjerkrz Svinekod i )
e ' Kender du saltindholdet i fedevaren?

Hvis du har saltet dit produkt meget, kan det have betydning for tilberedningstiden. Et
m _i_‘ saltet produkt kan f.eks. vaere hamburgerryg, postej eller bacon.
Fisk Pilzag & postej Grod & gryderetter
N b Indtast veerdi < Ia Nej — Standardveerdi
-w ;’}6., v
Ris & pasta Groent og kartofler Fond, supper & sauce

Har du &ndret pa pH-veerdien?

Det kan f eks vaere ved at marinere produktet i eddike, @l eller citron.
% 8 ®

Frugt og bzer Bred & pizza Retter med =g

2. september 2020 DTU Fodevareinstituttet SiTTi - IT-veerktgj til bestemmelse af sikker temperatur og tid
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Bestemmelse af sikker varmebehandling

Holdetid Temperatur Holdetid

Temperatur det koldeste sted i produktet Holdetid
timer minutter
53 100 53] c O
0 J 59 O| timer O minutter
Beregn
Beregn

Sikker holdetid L Sikker temperatur

SiTTI giver forudsigelse samt supplerende tekst/vejledning til brugerne

2. september 2020 DTU Fodevareinstituttet SiTTi - IT-veerktgj til bestemmelse af sikker temperatur og tid



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Hvad er SiTTi?
	SiTTi: Fra faste regler til flexibilitet
	Fælles funktioner for 
	     Bestemmelse af sikker varmebehandling

