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This webinar is being recorded and will be available to IAFP members within one week.

Please consider making a contribution 



Webinar Housekeeping
• It is important to note that all opinions and statements are 

those of the individual making the presentation and not 
necessarily the opinion or view of IAFP.

• Questions should be submitted to the presenters during the 
presentation via the Questions section at the right of the 
screen. Questions will be answered at the end of the 
presentations.

• This webinar is being recorded and will be available for access 
by IAFP members at www.foodprotection.org within one week.

http://www.foodprotection.org/


Laure Pujol is a Food Safety and Quality Expert at Novolyze. 

She has a PhD in Predictive Microbiology and Risk Assessment from ONIRIS & INRA in Nantes, France and a Food Engineering Diploma. 

As a Preventive Control Qualified Individual (PCQI) and a process authority recognized by the Technical Expert Review Panel (TERP) and 

Almond Board of California (ABC), Laure is very experienced working with low water activity foods and has performed in-plant validation trials 

around the world. 

She is an active member of the PDG Low Water Activity Food at IAFP and is part of the ASTA Validation Task Force. She organized 

symposium at the IAFP EU and participate to several scientific conferences helping food processor managing their food safety and quality 

issues.
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Laure Pujol, Novolyze, France

Anett Winkler

Cargill, Germany

Anett Winkler joined Kraft Jacobs Suchard in December 1998 to head up the research microbiology laboratory in Munich. Later on Anett concentrated 
on chocolate, biscuits and other low moisture foods including supplier developments and approvals. She also consolidated the scientific basis for 
microbiological process controls in low moisture foods by performing validation studies for nut & cocoa processing. Following a regional role for 
Microbiology in the Eastern European, Middle East & African Region she was globally designing food safety programs, rolling out training modules 
related to food safety and further supporting supplier development. Anett was also the global expert for thermal processing within Mondelez 
International.
In October 2017 Anett moved to a new position as “EMEA Regional Food Microbiologist Lead” at Cargill, where she is supporting all Cargill businesses in 
that region (Europe / Middle East / Africa) for microbiological / food safety related topics. 
Anett is also active in ILSI Europe (Microbiology Food Safety), and IAFP being the current committee Chair for the IAFP European Symposium. Since 2020 
she is co-editor for the German handbook on Food hygiene.
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Michiel Kokken holds a Master in Food Science at Wageningen University and joined ADM Cocoa in June 2006 occupying various roles in process 
engineering, laboratory management, quality management before joining the senior quality management team overseeing quality and food safety 
management for Europe and global project lead for quality and food safety related projects. Most recently Michiel took on the role of scientific and 
regulatory affairs for the cocoa product category within Olam Cocoa. Part of this role is also best practices with regards to compliance and food safety 
programs within the plants as well as in the supply chain. One of the programs which he manages in this regard is the global validation program for kill 
step across the cocoa processing plants. 
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Validation – What does it mean?

Obtaining and evaluating scientific and technical evidence

that a control measure, combination of control measures, or the food safety 

plan as a whole,

when properly implemented,

is capable of effectively controlling the identified hazards.



© 2016 Cargill, Incorporated. All rights reserved.Process Validation, IAFP Webinar, Dec 1, 20217

Validation Report

Shall include (or reference)

➢ All team members and their qualification

➢ Target pathogens and target log reductions (include Hazard Analysis)

➢ Process description (line, process step equipment, process capability, sensor 

calibration)

➢ Product Description (product groups recipe variabilities)

➢ Experimental Design (sample / inoculum preparation, transport, introduction and 

retrieval from process, laboratory and methods)

➢ Study Results (log reductions achieved under which process conditions)

➢ Conclusions (final outcome, summary, recommendations / design of future 

monitoring / alarms / corrective actions)

The report shall be available at the site(s) as part of their Food Safety Management.
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Validation Report

Shall include (or reference)

➢All team members and their qualification
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„Process Authority“

9

Many firms utilize in-house experts for process establishment. FDA does not have any 

formal means of evaluating or accepting PA’s or their competency.

For both LACF and FSMA based regulations, qualified individuals must complete standardized 

training (BPCS for LACF; FSPCA for FSMA regulated products). FSPCA also permits one to be 

a qualified individual if they are “otherwise qualified through job experience…”.

IFTPS (Institute for Thermal Processing Specialists) Definition:

An individual, or group, expert in the development, implementation and evaluation of 

thermal and/or aseptic processes. The areas of competency listed below provide a functional 

description of areas of practice, but are by no means inclusive or exclusive:…

Food Processing Authorities Directory – Association of Food and Drug Officials (afdo.org)

Note: List not exhaustive, only listing externals, but not recognized thermal process

authorities within companies – pay attention to field of expertise !!

ABC recognized process authorities: process_authorities.pdf (almonds.com) – for almonds only

https://www.afdo.org/directories/fpa/
https://www.almonds.com/sites/default/files/content/attachments/process_authorities.pdf
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Validation Report

Shall include (or reference)

➢ Target pathogens and target log reductions (include Hazard Analysis)

Common Issues in Validations

 Inappropriate target pathogen for validated products / process

 log reduction not defined during experimental design
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How do you identify your target 

pathogen(s)?

Target Pathogen(s) – BE SPECIFIC !!!

➢ HACCP Study – hazard analysis (also consider intended use)

➢ Epidemiological information

➢ Surveys, published literature (on prevalence, occurrence)

Source: Ceylan et al, 2021
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How do you identify your target 

pathogen(s)?

Enterobacteriaceae

Coliforms
Salmonella

E.coli
STEC

Cronobacter

Listeria spp.

Listeria 

monocytogenes
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How many log reductions are sufficient to
control the biological hazard ??

13

Look at

➢ Prevalence rates and quantitative levels at initial stage

➢ Exposure assessments
(including infective / harmful dosage, consumption pattern) 

Source: Ceylan et al, 2021
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„Safe Harbors“

14

➢ Low-Acid canned food regulations / guidelines: “12D Clostridium botulinum cook”, FDA 21 CFR 108 
(USA)

➢ Milk Pasteurization: Codex Alimentarius (CAC/RCP 57-2004) CODE OF HYGIENIC PRACTICE FOR 

MILK AND MILK PRODUCTS „The application of heat to milk and liquid milk products aimed at reducing the number of any 

pathogenic micro-organisms to a level at which they do not constitute a significant health hazard.” „As C. burnettii is the most heat-

resistant non-sporulating pathogen likely to be present in milk, pasteurization is designed to achieve at least a 5 log reduction of C. 

burnettii in whole milk (4% milkfat).”

➢ Almond Processing (USA): 7 CFR 981.442 USDA (minimum 4-log reduction of Salmonella bacteria in 
almonds)

➢ Nuts Processing (USA): GMA “ Industry Handbook for the Safe Processing of Nuts” (recommendations 
for a 5 log reduction of Salmonella bacteria on nuts)

➢ Juice Processing (USA): Guidance for Industry: Juice HACCP Hazards and Controls Guidance (The 5-
log pathogen reduction requirement in 21 CFR 120.24.)

➢ Egg Processing: International Egg Pasteurisation Manual

➢ Meat Processing: USA - FSIS 64 FR 732, UK – ACMSF 
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Further Literature

15

Issues To Consider When Setting Intervention Targets with Limited Data for Low-Moisture 
Food Commodities:

A Peanut Case Study 

(Schaffner et al.; 2013; JFP 76(2): 360-369)
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Validation Report

Shall include (or reference)

➢ Process description (line, process step equipment, process capability, sensor 

calibration)

Common Issues in Validations

 Process information not complete

 Process variabilities not considered

 Validation conditions / equipment / process not described in validation report

 “Worst-case” scenarios missed
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Choosing a control measure…Cocoa Production

Raw cocoa beans Pre-cleaning

Debacterisation

Roasting

Breaking & Winnowing

Breaking & Winnowing

RoastingGrinding

Cocoa Liquor

Pressing

Cocoa Powder

Cocoa Butter

Steam

Drying

Alcalization

Raw cocoa nibs

Steam

Water
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Process related facts

Is it…

Described: relevant critical parameters described and values / limits described

Controlled: Limits are met – confirmed by monitoring and verification activities

corrections / corrective actions defined and followed

Reproducible: Trend Analysis shows no drift

Examples of parameters to be considered:

‽ Moisture (Steam, Water additions)

‽ Time (Speed, Type of material flow – laminar – turbulent)

‽ Temperature (even distribution / cold spots)

‽ Pressure / Gas / Irradiation

‽ Weight and potential others (instrument specific)
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„exact same process and product“

19

Cooking ≠ Dry Roasting – different critical parameters

Heat ≠ Other technologies – different target microorganisms

Batch ≠ Continuous process – start-up, end of run, ingoing material

Feed meal ≠ cocoa husks
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Validation Report

Shall include (or reference)

➢ Product Description (product groups recipe variabilities)

Common Issues in Validations

Validation product not described in validation report (variability of physical / chemical 

characteristics)

 “Worst-case” scenarios missed
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Heat resistance Comparison of various bacterial pathogens

Source: Ceylan et al, 2021

Heat resistance of Salmonella depends on 

water activity / moisture of the materials 

to be heat-treated.

Examples:

Salmonella Senftenberg in raw milk

D-value at 67.5°C: 0.046min = 2.76sec

Salmonella Senftenberg in chocolate 

D-value at 70°C: min. 440 min
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How good to you know your product(s) ?

Intended usage:

‽ Ready-to-Eat

‽ Ready-to-Heat

‽ Ready-to-Cook…

Markets:

‽ Normal Healthy Population

‽ Special Groups:

Hospitals

Infant

YOPI…
Source: heilpraxis.net

Source: 24mantra.com

Physical Product Characteristics and their variability :

➢ Composition: Moisture / pH / Fat / Protein / Sugar / Salt / 

Preservatives

➢ Density / Size / Surface

➢ Initial Form (e.g. raw or pre-processed)

➢ Final Form (e.g. pieces, whole, pastes) 

➢ Initial ingoing temperature

http://www.dairyreporter.com/var/plain_site/storage/images/publications/food-beverage-nutrition/dairyreporter.com/regulation-safety/china-moves-to-reduce-the-number-of-domestic-infant-formula-products/10187944-1-eng-GB/China-moves-to-reduce-the-number-of-domestic-infant-formula-products.jpg
http://www.google.de/url?url=http://www.dallmayr-versand.de/DallmayrExpress/Wurst-Schinken/Wurstspezialitaeten/Salami-Dauerwurst&rct=j&frm=1&q=&esrc=s&sa=U&ei=gKlkVO-xDJPVaqexgHg&ved=0CBwQ9QEwAw&usg=AFQjCNHIo7lyrzaE-5pj1QlEv91SNK0NrA
http://www.google.de/url?url=http://www.streamlinefoods.co.uk/product/blackcurrant-less-sugar-jam/&rct=j&frm=1&q=&esrc=s&sa=U&ei=S6lkVLXwNM-3yASHlYHADQ&ved=0CBgQ9QEwAQ&usg=AFQjCNHjjnTaUUhVc8UP9AssyrQ4iwU_sA
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Validation Report

Common Issues in Validations

Shall include (or reference)

➢ Experimental Design (sample / inoculum preparation, transport, introduction and 

retrieval from process, laboratory and methods)

 Test Methodology not described in enough detail



© 2016 Cargill, Incorporated. All rights reserved.Process Validation, IAFP Webinar, Dec 1, 202124

Surrogate Stability on cocoa nibs

…because it needs to be shipped long ways
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Laboratories and Methods

Validated & trained
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Validation Report

Shall include (or reference)

➢ Study Results (log reductions achieved under which process conditions)

➢ Conclusions (final outcome, summary, recommendations / design of future 

monitoring / alarms / corrective actions)

Common Issues in Validations

 Not enough samples / replicates tested

 No rationale provided for conclusions drawn
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Calculation of log reduction

Source: Ceylan et al, 2021

Deterministic = calculating mean reductions

Minimal Reduction Case (MRC) = worst case appraoch (lowest log reduction achieved within all data)
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Samples and Replicates

Required number depends on system variability

➢ Higher variability requires more replicates and samples

Replicates – independent trials

Samples – within one run /batch

Variability is commonly higher between replicates.

Recommendation: minimum 3 replicates and 2-10 samples
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Conclusions

➢ Validation successful or not

➢ Critical parameters and their limits

➢ Define corrective actions in case of deviation
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Going further…

30
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Reference / Guidance:
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Thank You very much for 

your Attention !!

32



Cocoa
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IAFP webinar 1st of December:
Process validations to meet FSMA requirements: Validation report

Validation sterilisation ofi cocoa lines
Michiel Kokken

Head of Regulatory and Scientific Affairs Cocoa



Agenda

Project phases validation study

- Phase 1, Determination heat kinetics salmonella and surrogate

- Phase 2, Validation of sterilisation lines

- Reporting: Certificate of validation/ validation report

- Reports evaluation

- Communication

35



Phase 1, determination heat kinetics salmonella and
surrogate

1. Determination of D- and Z-values of pathogen in cocoa matrix/ determination surrogate

• Partners:

• Scope: Cocoa nib (high moisture/ low moisture), cocoa beans, cocoa liquor, cocoa cake/ 

powder, cocoa butter

• Determination of target pathogen based on hazard analyses

• Cocktail of Salmonella Oranienburg, Salmonella Senftenberg, Salmonella typhimurium selected

• Innoculation of nib/ beans → same ‘resistency’ as in raw nib/ beans

• Determining D and Z-values of Salmonella cocktail in matrix

• Determine surrogate → more heat resistent than the salmonella cocktail in the matrix

36



Phase 2, validation of sterilisation lines

Process validation for different sterilisation lines and different cocoa matrices

• Partner: Novolyze

• Scope: Cocoa nib/ cocoa beans/ cocoa liquor/ cocoa cake/ powder/ cocoa butter

• Determine method of process validation in matrix

• Determine worst case conditions of the cocoa sterlisation line with regards to recipe

• Execute validation

37
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Phase 1 results example cocoa beans

Design of experiment

The work for a product at 7% moisture was done in compliance with the following test parameters:

Test parameters
Cocoa beans

Salmonella:
S. Oranienburg TH-SAL 570 FDA collection 
S. Typhimurium TH-SAL 453 FDA collection 
S. Senftenberg DSM 10062 DSMZ collection

SurroNov®18 and SurroNov®19

85°C / 0-7.5-15-22.5-30 min
90°C / 0-5-10-15-20min
95°C / 0-4-8-12-16min
Assay(s
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Phase 1 results example cocoa beans
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Phase 2: Approach validation sterilisation lines 

1. Cocoa nibs low moisture  

2. Cocoa nibs high moisture 

3. Cocoa beans
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Technical comparison of the nib high moisture lines → no one size fits all approach 

for validaiton in the line possible

41

Phase 2: Approach validation sterilisation lines 
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Phase 2: Approach validation sterilisation lines
Example continuous screw sterilisation 

T-logger
Surrogate
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2nd prototype transport vessel and grid for taking out the ball after 

heat treatment, entry point

1st prototype transport vessel
→ too weak didnt “survive” 

the screw

Phase 2: Approach validation sterilisation lines
Example continuous screw sterilisation
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Phase 2: Approach validation sterilisation lines
Example roaster validation 
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Phase 2: Approach validation sterilisation lines
Example roaster validation 

Validation target:

For instance minimum 6-log reduction of surrogate (in comparrison with the relevant 
target pathogen)

Determination of worst case conditions of the line:

-Temperature (minimum)

-time (minimum)

-Moisture addition (minimum)

-Capacity (maximum)

Comparison of heat profile generated by fixed temperature sensor with
temperature sensor placed during validation study at different places in the roaster
to showcase the variability of the roaster
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Phase 2: Approach validation sterilisation lines
Example roaster validation 
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Phase 2: Approach validation sterilisation lines
Example roaster validation 
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Reporting of Validation studies

Certificate of validation

- 3rd party validation certificate

- Validation target

- Surrogate used

- Equipment identification

- Plant location

- Matrix information 

- Validation date

- Reference to the report
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Reporting of Validation studies

Validation report

- Product for validation (including validation target

- Proces for validation

- Validation methodology (surrogate selection/ materials and methods/ trial configuration/ process

monitoring/ sample strategy/ analytical work)

- Results (thermal results/ matrix controls and microbial sample results)

- Conclusion

- Recommendations
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Validation Report
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Validation Report
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Validation Report
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Validation Report
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Validation Report

Surrogate selection: 

SurroNov® 19 is a dry, ready-to-use version of Enterococcus faecium and is widely documented as 
suitable. Appropriateness for surrogate vs Salmonella in cocoa beans established reference
REPORT_Olam cocoa beans _#27942189_v1”



56

Validation Report
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Validation Report

Results section:

-Thermal mapping / pressure control

-Micro results

Log calculations
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Validation Report
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Validation Report
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Report evaluation

Validation report

- Process authority writes the validation report and certificate: 

- -> it is however the company’s responsibilty to verify and approve the certificate

- -> this shall be reviewed and approved both from the technical / scientific team within the

company as well as from validation team (typically headed by the Quality /Food safety manager, 

could be same team as HACCP team) at the site to assure consistency with the quality and food 

safety documentation kept on site and consistency with other validation reports within the

company.



61

Communication

Harmonized communciation internally and externally

Staff involved in communication of the validation program of the company understands the setup 

and the background of the validation program to ensure consistent communication to customers/ 

authorities

Non exclusive list of key functions /teams within a company are Quality and Food Safety 

managers/HACCP team members/  customer technical support teams/ global quality teams involved

in communcation

- Quality/ Food safety managers need to understand the validation strategy of the company and also

understand and can explain the content of the reports.

-Validation reports when setup as described are suitable to explain the details of the validation during

audits. 

Technical/ scientific team and the processing authority for complex enquiries
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IAFP members at www.foodprotection.org within one week.
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For more information go to:
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All IAFP webinars are supported by the IAFP Foundation 
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so we can continue to provide quality information to food safety 
professionals.
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