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Lethality Treatment Determination



Lethality Treatment yDeterminationCalculating Thermal Inactivation ofCalculating Thermal Inactivation of PathogensAndrew Milkowski, Research Institute University of Wisconsin - Meat Institute1150 Connecticut Avenue, NW 12th Floor Washington, DC 20036 202-587-4200 (main) 202-587-4300 (fax) 23 How to use the AMI Spreadsheet1. Select a D, Trefand z value for your product. Decide on the pathogen For multiple pathogens use the most thermally resistant For multiple pathogens use the most thermally resistant (largest D close to finished internal temp Use a published value for a product that is closest in type and composition to your situation Hierarchy of importance1. Cured vs uncured2. Fat Whole vs ground vs emulsified2. Enter data from values recorded in the processUh ldiihd Use core temperature or the coldest point in the product 20 points is sufficient IFenough of the data is in the region above 120F (at least 10 data points) May or may not use the cooling part of the processMay or may not use the cooling part of the process3.)

W.L. Brown. 1991. Lethality of heat to Listeria monocytogenes Scott A: D-value and z-value determinations in ground beef and turkey. J. Food Prot. 54(10):756-761. Food Safety and Inspection Service (FSIS). 1999. Appendix A: Compliance guidelines for meeting lethality performance standards for certain meat and poultry products.
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    	Transcription of Lethality Treatment Determination


        
    	1 Lethality Treatment yDeterminationCalculating Thermal Inactivation ofCalculating Thermal Inactivation of PathogensAndrew Milkowski, Research Institute University of Wisconsin - Meat Institute1150 Connecticut Avenue, NW 12th Floor Washington, DC 20036 202-587-4200 (main) 202-587-4300 (fax) 23 How to use the AMI Spreadsheet1. Select a D, Trefand z value for your product. Decide on the pathogen For multiple pathogens use the most thermally resistant For multiple pathogens use the most thermally resistant (largest D close to finished internal temp Use a published value for a product that is closest in type and composition to your situation Hierarchy of importance1. Cured vs uncured2. Fat Whole vs ground vs emulsified2. Enter data from values recorded in the processUh ldiihd Use core temperature or the coldest point in the product 20 points is sufficient IFenough of the data is in the region above 120F (at least 10 data points) May or may not use the cooling part of the processMay or may not use the cooling part of the process3.)
2 Samples are provided by AMI24 food Research Institute, University of Wisconsin- Madison, July 2012 Othlb fd i th h d tfOther values can be found in the handout references- But be careful on converting units for z values (don t incorporate the 32ooffset between F and C) 25 food Research Institute, University of Wisconsin- Madison, July 2012 Use the average or low value ofor low value of internal temperature26 food Research Institute, University of Wisconsin- Madison, July 2012 Note: lethalitylethality continuesduring cooling 27 food Research Institute, University of Wisconsin- Madison, July 2012 SameSame process different pathogen 28 food Research Institute, University of Wisconsin- Madison, July 2012 Another Web Site Based Lthlit Cl lt Lethality Calculator Mullan, (2007). Calculator for determining the F value of a thermal process [Online] Available from:thermal process.
3 [On-line]. Available from: .Accessed: 13 July, 2012. 29 food Research Institute, University of Wisconsin- Madison, July 2012 Another Web Site Based Lthlit Cl lt Lethality Calculator Combase Predictor Requires registration Limited temperature ranges, ll iCall in oC Time in hours30 food Research Institute, University of Wisconsin- Madison, July 2012 Process Lethality spreadsheetInstructions for Using the AMI Process LethalityDetermination SpreadsheetObjectiveThe purpose of the process Lethality Determination model is to provide processors with ascience-based validation tool that can be used to demonstrate the effectiveness of a specificheat process to destroy a microorganism of concern. Specifically, the interactive model allowsthe user to input actual in-process data from a given cook cycle and determine if the processachieves the required log reduction for the microorganism of concern.
4 The goal is to define ormap the heating and cooling profile of the product by observing the temperature characteristicsof the product during heating and cooling. Microbial destruction may occur during a significantportion of the heating and cooling process, not just at the minimum internal Death Time: This is the time in minutes, necessary to kill a given number oforganisms at a specified ref: The reference temperature used when establishing the D- and : This indicates time in minutes at a constant temperature, that is necessary todestroy 90% or 1 log of the organism present at a given reference temperature. A D-value at one temperature, along with a z-value, is used to define the heat resistance of : This is the temperature increase required to reduce the thermal death time by afactor of 10. It is the number of degrees between a 10-fold change (or log cycle) in amicroorganism s heat resistance.
5 The z-value is considered a constant for a givenmicroorganism strain in a given : This is the process Lethality or the time in minutes, at a specific temperaturerequired to destroy a certain number of viable must provide the followingIdentify microorganism and meat and/or poultry product of at least 20 time/core product temperatures that represents the products heatingand cooling :1. By using the table that contains the Lethality data from literature, we have selected themicroorganism and product of concern. For example, let s say our organism of concernisL. monocytogenes, and our product is a hot dog. Identify the corresponding T ref (144F), z-value ( F), and D-value ( min) provided in the table. These values should beobtained from your own companies challenge study data, from scientific literature, orother reliable sources.
6 These values need to be relevant and appropriate for the type ofproduct and the organism of concern. The table provides some example values fromscientific literature that apply to certain products, but you need to justify your choice orprovide more relevant values for your specific product and Once the T ref (144 F), z-value ( F), and D value ( min) have been identified, enterthem into the appropriate labeled cells below the table that contains the Lethality data fromliterature.( )About (/about) Research (/research/) Fact Sheets (/fact-sheets/) Conferences (/conferences/) News & Media (/news/)Blog (/blog/)Download spreadsheet(/wp-content/ )3. The data table below these three values gives an example of what sometime/temperature data points may look like. Time must be recorded in increasing minutes(0, 10 min, 20 min, 30 min) as each temperature value is recorded.
7 The temperaturemust be the core product temperature that identifies the coolest spot in the product andthe product should be in the coolest zone in the cooking chamber. It is suggested that atleast 20 data points be entered into the data table. The values that you enter should be atime-temperature map of the product as it heats and Once the table has been completed, the F-value, or process Lethality , will be calculated ateach data point and a cumulative F-value will be given as the very last number in the righthand column of the data table ( min). This number adds up the Lethality values foreach time interval and calculates an approximation of the area under the lethal ratecurve. This value will be referred to as the computed cumulative F value or the cumulative process Lethality . In the given example, the calculation results in anequivalent Lethality at 144 F of minutes.
8 Clear the values in the first two columnsand enter your own continuous process time and core product temperature ( F) in theappropriate After the data has been entered, a core temperature and a Lethality curve are produced. The first graph shows a plot of the core product time/temperature relationship and thesecond graph shows a plot of the data converted to lethal rates or the cumulative F-value. In the example, because 144 F is the selected reference temperature, the areaunder the curve represents the total lethal effect of the process equivalent to 144 F. Inthis example, the Lethality of the process is minutes. This represents an equivalent The total log reduction of the process is automatically determined by dividing thecumulative F-value ( ) by the D-value ( ) that was entered into the appropriatelabeled cell.
9 The resulting value equals the total log reduction of the process ( ).7. By using these estimates, you or a process authority should determine if the processmeets regulatory requirements as safe. Additional documents, such as Appendix A( ), which discuss desired log reductionsshould also be considered when evaluating a Lethality spreadsheet is to be used as a tool to determine if a specific cooking process has providedsufficient time and temperature to achieve a required log reduction for a given microorganism. Ifthe appropriate log reduction is achieved for the process and organism of concern, the data andgraphs provided in the spreadsheet may be used as a component of the HACCP validationmaterials. If the cooking process does not result in the appropriate log reduction, the cookingprocess needs to be re-evaluated and additional time and or temperature may need to beapplied to the direct all questions to the AMIF staff at , Jr.
10 , , Line, Moran, Martin, Lechowich, Carosella, Brown. 1991. Lethality of heat to Listeria monocytogenes Scott A: D-value and z-value determinations in ground beef and turkey. J. food Prot. 54(10) Safety and Inspection Service (FSIS). 1999. Appendix A: Compliance guidelines formeeting Lethality performance standards for certain meat and poultry products.( )Juneja, 2003. A comparative heat inactivation study of indigenous microflora in beefwith that of Listeria monocytogenes, Salmonella serotypes and Escherichiacoli O157:H7. Letters Appl. Microbiol. 37 , and Marmer. 1999. Lethality of heat to Escherichia coli O157: D- and z-value determinations in turkey, lamb and pork . food Research Intern. 32(1) , , Fain, Jr., Moran, Martin, Lechowich, Carosella, 1991. Lethality of heat to Escherichia coli O157:H7: D-value and Z-valuedeterminations in ground beef.
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			Cheese2005 corrected 19June2013 final - FRI
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			related products are classified as low acid canned foods (LACF) because they have an equilibrated product pH >4.6 and water activity >0.85. Any . FRI FOOD SAFETY REVIEW: Safety of Process Cheese: A Review of the Scientific Literature 3
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			4.14 The lethality factor l Sa e ood 360° is the provider o ood sa ety management so ware or industry leading businesses. HTEPAPER Thermal Processing o Food. Thermal Processing of Food Page 2 Safefood 360, nc. 2014 Part of Our Professional hitepapers Series 1.ntroduction I There are two main temperature .
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			Choosing a Hot-Fill-Hold Process for Acidified Foods

			foodsafety.wisc.edu
			1) food is heated (very hot), 2) hot food is placed into containers (often pre-warmed), 3) a closure or lid is applied. The sea led container is most often inverted to ensure pasteurization of the container headspace. After inversion for a short period of time, the container is turned right side up and allowed to cool prior to labelling.
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			Environmental Monitoring and FSMA ... - Safe Food Alliance

			safefoodalliance.com
			for most wet RTE food production environments. It is important to sample areas where the organisms are likely to be present in relatively high numbers.” ‐Proposed Preventive Controls Rule, FDA Harborage Sites for Listeria: •Where food & moisture are present. •May grow on processing equipment.
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			3. ACUTE, SUBCHRONIC, AND CHRONIC TOXICITY 3.1. SCOPE …

			cfpub.epa.gov
			lethality in rats, and a body weight loss of 25% is considered to be the minimum threshold to assign the presence of wasting syndrome for rats (Viluksela et al., 1997a,b, 1998). 1,2,3,4,5,6,7,8-HeptaCDD (HpCDD)-induced dose-response for wasting and hemorrhage overlap in female Sprague-Dawley rats (Rozman, 1999). Death from wasting and hemorrhage
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