APPENDIX 2 - E. COL|

Completing E. coli inactivation model summary

Accumulative time during the
process — from the beginning of
fermentation to the end of maturation
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Instructions

1. Open the E. coli inactivation model/calculator - http://www.foodsafetycentre.com.au/fermenter.php

NOTE: You need to have an Excel program on your computer to run the model/calculator

2. Click on the ‘Download the E. coli Inactivation Model Excel file (916 KB)’ link found at the bottom of the screen.
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E. coli Inactivation in Fermented Meats Model mla ozsword [
Background MEAT & LIVESTOCK AUSTRALIA

Quantitative data describing the rate of inactivation (i.e. death) of Escherichia coli

in fermented meats is required by smallgoods producers and food safety managers to specify Food Sa‘fety
processing parameters that deliver safe uncooked, comminuted, fermentad meat (UCFM) products. News Service

An MLA-sponsored study developed a model for the inactivation rate of E. coll from analysis of a
collation of data, both published and generated specifically for the study from experiments, including
challenge studies. Those data describe the fate of E. coli in UCFM products or analogous environments
in which low water activity or pH, or both, lead to the organism’s inactivation

The results suggest that for inactivation to occur the composition of the sausage must be below the pH
and water activity growth limits for E. coli, and that the rate of inactivation is related to the

roduction/storage temperature.
P g P Locator

It is intended that the model assist UCFM manufacturers in the development of HACCP plans and assist Service
regulators to guide food safety policy decisions and its use for this purpose is endorsed by controlling
authorities.

Food safety authorities recommend that UCFM manufacturers intending to use the model read the
report "Predicting E. coli inactivation in uncooked comminuted fermented meat products” which can be
downloaded below. The report provides an extensive review and analysis of published and unpublished
studies regarding the UCFM process and the inactivation of E. coli during processing. This information
will assist manufacturers undarstand the scientific basis for the model.

Download "Predicting E. coli inactivation in uncooked comminuted fermented meat products” (1.4 MB)
The Tool
This tool will give you a good estimate of how effective your fermented meat process is at killing E. coll.

Two calculators are provided. To use either, you'll need to know something about the times and
temperatures of your fermentation and maturation processes. For small operations, the "Quick”
calculator is more appropriate but for larger operations with laboratories and technical staff the
"Advanced” version will be more useful, for example, if you have data from a temperature data logger

Download the E. coli Inactivation Model Excel file (316 KB). —
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http://www.foodsafetycentre.com.au/fermenter.php

3. This will run an Excel program, with the screen pictured below. Press ‘Click to continue’

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

E. coli Inactivation in Fermented Meats
Calculators to estimate the "log kill" of E. coli during production of fermented meats
Version 2.2 (1 August 2004). Developed for Meat and Livestock Australia by the Australian Food Safety

An initiative of Supported by

Austraian Food Safety

Canure of Excallence.

[ Click to Continue J

NOTE: If you can’t press the ‘Click to Continue’ button, check the spreadsheet is not in
‘PROTECTED VIEW'.

Disable protected view by pressing the ‘Enable editing’ button as shown below.

File Home Insert Page Layout Formulas Data Review View Pivotal CRM Help SAP ADD-IN £ Tell me what you want to do

(D PROTECTED VIEW Be careful—files from the Internet can contain viruses. Unless you need to edit, it's safer to stay in Protected View. Enable Editing
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QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

E. cofi Inactivation in Fermented Meats

Calculators to estimate the "log kill" of E. coli during production of fermented meats




4. The introduction page will now appear.
Press the ‘Go to: “Advanced” button.

Introduction

This tool will give you a good estimate of how effective your fermented meat
process is at killing E. coli.

Two calculators are provided. To use either, you'll need to to know something
about the times and temperatures of your fermentation and maturation
processess. For small operations, the "Quick" calculator is more appropriate
but for larger operations with laboratories and technical staff the "Advanced"
version will be more useful, for example, if you have data from a temperature
data logger.

If you want more information on how the tool was developed, click on
"Background information...".

P

Perform "Quick" calculations... ] [ Background information... ]

{ Go to: "Advanced" ] — [ Return to Title J

NOTE: The ‘Perform “Quick” calculations’ option only allows entry of one temperature and time
for fermentation and one temperature and time for maturation.

For most processes, this is not suitable for use.




5. The E. coli inactivation predictions screen will now appear.
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6. Delete all values in the columns under ‘Enter your data here’. Values may need to be deleted one cell at a time.
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7. Enter the starting temperature as 5°C or your batter temperature.
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8. Enter temperatures and times for each step of the production process.

An example of how to fill in the calculator is given over the next few pages.

Practice use of the calculator with this example before using it in the production process, to help
understand how to enter the time and temperature correctly.

The calculator predicts the E. coli inactivation during fermentation, smoking and maturation/drying.

Important:

- Every time there is a change in the temperature, add one (1) hour to take into account the
time taken for the meat to reach that temperature.

- Every one (1) hour added must be deducted from the total time the product is at that
temperature.

- As aresult, there will be two (2) entries per temperature.
- The time entered is for the time since the measurements started (accumulative).

- The total time at the end of the entry must be equal to your fermentation time + smoking
time (if applicable) + maturation time.




8a. Enter the fermentation temperature and time.

Example of the fermentation process recorded in the pro forma

ba Fermentation time and | Start temperature 28°C for

temperature profile
24 hrs

Temperature 2 (if applicable) | 26°C for

24 hrs

Temperature 3 (if applicable) | 24°C for

24 hrs

Total fermentation time 72 hrs
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8b. Enter the smoking temperature and time (if applicable) underneath the fermentation temperature and time.

Example of the smoking process recorded in the pro forma

7a Smoking time and Temperature 1 26°C for
temperature profile (if
. 2 hrs

applicable)

Temperature 2 °C for

(if applicable)

hrs

Total smoking time 2 hrs

Enter Your Data Here E. coliINACTIVATION PREDICTIONS

Time (hours)

Temperature Since Total Predicted Inactivation (log
(-c) Measurements CFU)

Started

=2 °
=
=

=)
@
=1

=
5
Temperature (C)

=)
w
=)

c
;]
=}

]
2
=]

Q

-]
=

Soso
a
°

@D
2
&2
T

2
o

o
i
1=

=)
=

=)
=
=1

4ID
Time (h)

s Predicted Total Inactivation

Temperature Profile

Instructions for "Advanced" Go to: "Quick" calculations... Return to Introduction




8c. Enter the maturation temperature and time underneath the fermentation or smoking temperature and time.
Example of the maturation process recorded in the pro forma

7a Maturation time and Temperature 1 22°C for
temperature profile
48 hrs
Temperature 2 20°C for
(if applicable) 48 hrs
Temperature 3 16°C for
(if applicable) 120 hrs
Total minimum maturation time 216 hrs
or
9 days

Enter Your Data Here E. coli INACTIVATION PREDICTIONS

Temperature i Total Predicted Inactivation (log
(°c) Measurements. - CFU)
Started

[N
=)
=)

3
Temperature (C)

o
S

c
S
2
o
2
B
Q
[}
| =}
o
9
4
°
@
2
2
©
2
o

=
@0
=

50 100 150 200 250 300

Time (h)

e Predlicted Total Inactivation

Temperature Profile

Instructions for "Advanced" Go to: "Quick™ calculations... Return to Introduction




9. Check that you have entered all information correctly. The last entry of the time value must be equal to the total
time taken from the beginning of the fermentation.

Total time = fermentation time + smoking time + maturation/drying time

[In this example, total time = 72 hours + 2 hours + 216 hours = 290 hours]

10. The ‘Total Predicted Inactivation (log CFU) must be 2.00 or more.

If not, try to change your process so it reaches 2.00 or more. For example, increase the temperature or extend
the time of fermentation and/or maturation.

If changing the time or temperature of the production process, check the data is also changed in
the calculator.
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11. Once all the information from the production process is entered in the calculator, save a copy of the file.
Saving the file using product name and date is fine. Please submit a copy of this file with your pro forma.

About the NSW Food Authority: The NSW Food Authority is the government organisation that helps ensure NSW food is safe and correctly labelled.
It works with consumers, industry and other government organisations to minimise food poisoning by providing information about and regulating the
safe production, storage, transport, promotion and preparation of food.

Note: This information is a general summary and cannot cover all situations. Food businesses are required to comply with all of the provisions of the
Food Standards Code and the Food Act 2003 (NSW).
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