
 

 

Project code: A.RMH.0024 

Prepared by: Anita Sikes and Debra Krause 
CSIRO 

Date published: December 2014 

PUBLISHED BY 
Meat and Livestock Australia Limited 
Locked Bag 991 
NORTH SYDNEY NSW 2059 

High pressure processing workshop for 
red meat product applications – Red meat 
under pressure

Meat & Livestock Australia acknowledges the matching funds provided by the Australian 
Government to support the research and development detailed in this publication. 

This publication is published by Meat & Livestock Australia Limited ABN 39 081 678 364 (MLA). Care is taken to ensure the 
accuracy of the information contained in this publication. However MLA cannot accept responsibility for the accuracy or 
completeness of the information or opinions contained in the publication. You should make your own enquiries before making 
decisions concerning your interests. Reproduction in whole or in part of this publication is prohibited without prior written consent 
of MLA. 

final report 



 FOOD INNOVATION CENTRE 
 

High pressure processing 
workshop for red meat 
product applications - Red 
meat under pressure 
 

Anita Sikes and Debra Krause 
CSIRO R6644-2-1-7 | MLA A.RMH.0024 
16 December 2014 

Meat and Livestock Australia (MLA) 
Michael Lee 

 

 
 

  

 



CSIRO Food and Nutrition Flagship 

http://www.csiro.au/Organisation-Structure/Flagships/Food-and-Nutrition.aspx 

 

CSIRO Food Innovation Centre 

http://www.csiro.au/Outcomes/Food-and-Agriculture/CSIRO-food-innovation-centre.aspx 

 

Copyright and disclaimer 

© 2014 CSIRO To the extent permitted by law, all rights are reserved and no part of this publication 
covered by copyright may be reproduced or copied in any form or by any means except with the written 
permission of CSIRO. 

Important disclaimer 

CSIRO advises that the information contained in this publication comprises general statements based on 
scientific research. The reader is advised and needs to be aware that such information may be incomplete 
or unable to be used in any specific situation. No reliance or actions must therefore be made on that 
information without seeking prior expert professional, scientific and technical advice. To the extent 
permitted by law, CSIRO (including its employees and consultants) excludes all liability to any person for 
any consequences, including but not limited to all losses, damages, costs, expenses and any other 
compensation, arising directly or indirectly from using this publication (in part or in whole) and any 
information or material contained in it. 

 

 

http://www.csiro.au/Organisation-Structure/Flagships/Food-and-Nutrition.aspx
http://www.csiro.au/Outcomes/Food-and-Agriculture/CSIRO-food-innovation-centre.aspx


 

High pressure processing workshop for red meat product applications - Red meat under pressure  |  i 

Contents 

Acknowledgments .............................................................................................................................................. ii 

Introduction ........................................................................................................................................................ 1 

Workshop participants ....................................................................................................................................... 1 

Feedback from workshop participants ............................................................................................................... 1 

Next steps ........................................................................................................................................................... 3 

Appendix A HPP workshop invitation ............................................................................................................ 9 

Appendix B List of invited participants ........................................................................................................ 11 

Appendix C HPP workshop program ............................................................................................................ 13 

Appendix D Presentation delivered to workshop participants .................................................................... 14 

Appendix E List of attendees, with no shows and declines ......................................................................... 24 

Appendix F Individual feedback sheets ....................................................................................................... 26 
 

 

  



ii   |  High pressure processing workshop for red meat product applications - Red meat under pressure 

Acknowledgments 

MLA Project Team:      CSIRO Project Team: 

Michael Lee       Roman Buckow 

Emily Thompson      Debra Krause 

Sam Burke       Sieh Ng 

        Anita Sikes 

        Lloyd Simons 

        Rod Smith 

 

 



 

High pressure processing workshop for red meat product applications - Red meat under pressure  |  1 

Introduction 

The “Red meat under pressure” workshop was hosted by CSIRO and MLA on 27th November 2014 at 
CSIRO’s Food Innovation Centre in Werribee, Victoria.  The purpose of the workshop was to present 
commercialisation opportunities in high pressure processing (HPP) technology for red meat applications to 
Australia’s meat processing companies.  Invitations (Appendix 1) were sent to 52 selected meat value-
adders and brand owners of red meat (Appendix 2).  The workshop program (Appendix 3) showcased how 
HPP could add value and enhance the quality, shelf-life, safety and tenderness of meat products, through 
recently completed MLA-funded research in HPP, as well as a demonstration of the CSIRO Food Innovation 
Centre HPP plant and product concept demonstration and tasting. The information presented to workshop 
participants is given in Appendix 4.  CSIRO also assisted with the production of a video, aiming to showcase 
the outcomes of the HPP work, through enabling video footage of the HPP process in the food processing 
plant and the preparation of the concept dishes in the kitchen facility. 

 

Workshop participants 

The workshop was attended by 17 delegates representing 14 companies in the food manufacturing 
industry (Appendix 5).  Companies included meat companies, HPP processors and packaging companies.   

 

Feedback from workshop participants 

Participants were encouraged to complete an ‘Expression of interest for further follow up’ form and  
response was received from 15 delegates.  Feedback from the workshop was positive with 8 companies 
expressing interest in finding out more about opportunities for investment in HPP technology in the next 12 
months and a further 2 companies in 1-2 years.  There were also 8 companies who expressed an interest in 
finding out more about MLA funding opportunities for future collaborative research.  Scanned copies of 
each feedback form can be found in Appendix 6. 

 

A summary of participant comments is summarised below. 

 

1. Did you find the workshop valuable?   

Yes;  15 No;  0 

 
What did/didn’t you like? 

 Learnt some new things, met potential new clients, very good day 

 Very informative, interesting concepts, re: tenderisation 

 Bringing all participants together is excellent for rapid development of concepts to commercialisation 

 Concept of adding value to lesser value meat cuts, shelf-life extension, reduction of food additives, 
sodium 

 Very informative & filled in more gaps of knowledge about HPP process and benefits 

 Refresh current knowledge of HPP technology, would like a copy of slide show 

 Great to sample product post HPP, really helped to inform opinion 

 Enjoyed the meat science trial info and application in industry 

 Enjoyed the overview of HPP benefits, i.e. shelf-life extension, meat texture improvement & 
commercialisation opportunities 

 Information on tenderisation of lower grade meats, quick time to prepare compared to normal 
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methods 

 Good examples from the chef, all good 

 The shelf-life cooking, HPP with heat added  

 Extended shelf-life, micro reduction 

 First time hearing about HPP 

 
2. Would you come to future workshops in the meat area?  

Yes; 15 No; -0 
 

3. Prior to this workshop what was your knowledge of HPP?  
None; 2 some awareness; 7 previous knowledge; 6 

 
4. Is your company interested in finding out more about opportunities for investment in HPP 

technology? 

If yes, what is the likely time frame?   

Now;  8 1-2 years; 2 >2+ years; 4 n/a;  1 

 

What are your area(s) of interest?      

new concept s for existing products; 9 markets;   7 prototype products; 9 

access to HPP technology; 9  supply chain  partnering 

opportunities; 5 

other (please specify); 0 

 Interested in trialling some more products (Wagstaff) 

 Slow cooked red meat products for QSR& retail, E-number free red meat smallgoods, shelf-life extension 

of raw meat using HPP(Beak & Johnston) 

 Shelf-life extension of raw chilled vacuum packed primal of lamb, beef  and pork (Sealed Air) 

 

5. Is your company interested in finding out more about MLA funding for future collaborative research?  

Yes;  9 

Longfresh, Preshafood, Top Cut, 

Wagstaff, Teys, OSI International 

Foods, Frew Group, BMC, Simpson 

Farms,  

No;  0 Not stated; 6 

Beak & Johnston, Australian Lamb 

Group x2, Sealed Air, Moira Mac’s, 

I.E.,  

 Already working on some funding but additional opportunities always of interest (Teys) 

 We are always looking at new innovative ideas to adapt to current business and process (Wagstaff) 

 

6. Are there any other areas of interest your company would like to find out more about? 

 Always keen for new areas of technology and development (Wagstaff) 

 Any further information on MLA activities would be helpful (Preshafood) 

 Functional foods/ proteins (Longfresh) 

 MLA Insight workshop (Longfresh) 

  



 

High pressure processing workshop for red meat product applications - Red meat under pressure  |  3 

Next steps 

Companies showing interest in exploring opportunities for investing in HPP technology have been identified 
and prioritised from the feedback obtained, and contact with company representatives will be made by 
either CSIRO or MLA staff.  Access to the workshop information will be made available to all meat industry 
representatives (including companies who did not attend the workshop) via newsletters, trade journal 
articles, links to published papers, You Tube videos, etc.  CSIRO and MLA project team members will meet 
in January/February 2015 to discuss potential projects and partner companies. 
 

 

CSIRO Project Team: 

Roman Buckow  Debra Krause 

Sieh Ng   Anita Sikes 

Lloyd Simons  Rod Smith 

18 December 2014 
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Concept Products for Demonstration 
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Concept Products for Tasting 
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Appendix A     HPP workshop invitation  

 

 

Invitation 

 

 

   

Red meat under pressure 
 
Commercialisation opportunities in tenderising and 
extending shelf-life of red meat products 

 

 

 

 
 
 
 
 
 
 
 

 
 
 Date: 
 

    Image source: Meat & Livestock Australia  Thursday 27 November 2014 
 

          Time: 
Tenderising and extending the shelf-life of red meat cuts is   10:00am - 2:00pm 
possible using innovative high pressure processing (HPP) 

technology.         Location: 
          CSIRO Food and Nutrition Flagship 
Applying pressures of up to 600 MPa, HPP is used routinely   671 Sneydes Road 
in nearly 200 industrial units worldwide mainly for cold   Werribee Vic 3030 
pasteurisation of smallgoods, meals, beverages and a variety 

of produce. HPP can not only tenderise and extend shelf-life,   RSVP before: 
but can also reduce reliance on preservatives and inactivate   Friday 21 November 2014 
foodborne pathogens while maintaining colour, flavour and 

fresh-like characteristics.       RSVP online 

This workshop, hosted by CSIRO and MLA, provides the ideal    RSVP & registration 

opportunity for Australia's meat processing companies to learn 

how HPP could add value and enhance the quality, shelf-life,   RSVP enquiries  
safety and tenderness of red meat products.      T: 1300 363 400 
          E: enquiries@csiro.au 
 
You will be able to view and taste tenderised HPP beef, lamb 

and goat products and see a demonstration of the CSIRO food  MLA enquiries 
innovation centre's HPP plant, the only one of its kind in Australia.  Michael Lee 
          T: 02 9463 9333 
At the workshop, CSIRO and MLA will present commercialisation  E: mlee@mla.com.au 
opportunities in HPP technology for red meat applications and 
showcase recently completed MLA-funded research in HPP. 
Participating companies will have the opportunity to register their 
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interest to invest in further development work such as food safety, 

shelf-life, scale-up and product development and may qualify for 

MLA funding for future collaborative research. 

 

Who should attend? 

Innovation managers and technology managers in the food 

production and manufacturing industries. 

 

Cost: 

The forum is free of charge. Lunch and refreshments are included. 

 

Event information 

CSIRO's food innovation centre 

www.mla.com.au  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Your invitation for this event was based on our understanding of the areas of activity or interest of you or your organisation. If you would prefer not to 
receive this type of communication please select the Unsubscribe link below to send us an email specifying your preferences.  

 

Contact Us   |   Privacy Statement   |   Unsubscribe   |    Legal Notices   |   www.csiro.au 

 
This email was sent by CSIRO 

Limestone Avenue, Campbell, ACT 2602 Australia  

Program outline 

 Consumer and market information and insights into positioning potential for HPP of red meat 
products 

 Overview of current product applications (not limited to meat products), commercial 
applications,  business models, current HPP operators in Australia and indicative cost 
comparison to other processing treatments 

 HPP research outcomes for meat quality, shelf-life and safety 

 View and taste HPP meat products 

 Demonstration of the CSIRO food innovation centre HPP plant 

 Facilitated discussion of commercialisation opportunities  
o products and channels 
o local operators, supply chain 
o potential commercial scenarios 
o MLA funding opportunities 

 Next steps 

 

http://cl.exct.net/?ju=fe1c167876670175711d79&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2d167876670175701470&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe28167876670175701475&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe27167876670175701476&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
mailto:UnsubscribeCC@csiro.au?subject=Client%20Central%20unsubscribe%20request
http://cl.exct.net/?ju=fe24167876670175701479&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2c167876670175701570&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
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Appendix C     HPP workshop program  
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Appendix D     Presentation delivered to workshop 
participants 
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t  1300 363 400 
 +61 3 9545 2176 
e  enquiries@csiro.au 
w  www.csiro.au 

YOUR CSIRO  

Australia is founding its future on 
science and innovation. Its national 
science agency, CSIRO, is a powerhouse 
of ideas, technologies and skills for 
building prosperity, growth, health and 
sustainability. It serves governments, 
industries, business and communities 
across the nation. 
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Anita Sikes 
t  +61 7 3214 2151 
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CSIRO Food Innovation Centre | Food and Nutrition Flagship 
Debra Krause 
t  +61 3 9731 3280 
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Introduction 

The “Red meat under pressure” workshop was hosted by CSIRO and MLA on 27th November 2014 at 
CSIRO’s Food Innovation Centre in Werribee, Victoria.  The purpose of the workshop was to present 
commercialisation opportunities in high pressure processing (HPP) technology for red meat applications to 
Australia’s meat processing companies.  Invitations (Appendix 1) were sent to 52 selected meat value-
adders and brand owners of red meat (Appendix 2).  The workshop program (Appendix 3) showcased how 
HPP could add value and enhance the quality, shelf-life, safety and tenderness of meat products, through 
recently completed MLA-funded research in HPP, as well as a demonstration of the CSIRO Food Innovation 
Centre HPP plant and product concept demonstration and tasting. The information presented to workshop 
participants is given in Appendix 4.  CSIRO also assisted with the production of a video, aiming to showcase 
the outcomes of the HPP work, through enabling video footage of the HPP process in the food processing 
plant and the preparation of the concept dishes in the kitchen facility. 

 

Workshop participants 

The workshop was attended by 17 delegates representing 14 companies in the food manufacturing 
industry (Appendix 5).  Companies included meat companies, HPP processors and packaging companies.   

 

Feedback from workshop participants 

Participants were encouraged to complete an ‘Expression of interest for further follow up’ form and  
response was received from 15 delegates.  Feedback from the workshop was positive with 8 companies 
expressing interest in finding out more about opportunities for investment in HPP technology in the next 12 
months and a further 2 companies in 1-2 years.  There were also 8 companies who expressed an interest in 
finding out more about MLA funding opportunities for future collaborative research.  Scanned copies of 
each feedback form can be found in Appendix 6. 

 

A summary of participant comments is summarised below. 

 

1. Did you find the workshop valuable?   

Yes;  15 No;  0 

 
What did/didn’t you like? 

 Learnt some new things, met potential new clients, very good day 

 Very informative, interesting concepts, re: tenderisation 

 Bringing all participants together is excellent for rapid development of concepts to commercialisation 

 Concept of adding value to lesser value meat cuts, shelf-life extension, reduction of food additives, 
sodium 

 Very informative & filled in more gaps of knowledge about HPP process and benefits 

 Refresh current knowledge of HPP technology, would like a copy of slide show 

 Great to sample product post HPP, really helped to inform opinion 

 Enjoyed the meat science trial info and application in industry 

 Enjoyed the overview of HPP benefits, i.e. shelf-life extension, meat texture improvement & 
commercialisation opportunities 

 Information on tenderisation of lower grade meats, quick time to prepare compared to normal 
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methods 

 Good examples from the chef, all good 

 The shelf-life cooking, HPP with heat added  

 Extended shelf-life, micro reduction 

 First time hearing about HPP 

 
2. Would you come to future workshops in the meat area?  

Yes; 15 No; -0 
 

3. Prior to this workshop what was your knowledge of HPP?  
None; 2 some awareness; 7 previous knowledge; 6 

 
4. Is your company interested in finding out more about opportunities for investment in HPP 

technology? 

If yes, what is the likely time frame?   

Now;  8 1-2 years; 2 >2+ years; 4 n/a;  1 

 

What are your area(s) of interest?      

new concept s for existing products; 9 markets;   7 prototype products; 9 

access to HPP technology; 9  supply chain  partnering 

opportunities; 5 

other (please specify); 0 

 Interested in trialling some more products (Wagstaff) 

 Slow cooked red meat products for QSR& retail, E-number free red meat smallgoods, shelf-life extension 

of raw meat using HPP(Beak & Johnston) 

 Shelf-life extension of raw chilled vacuum packed primal of lamb, beef  and pork (Sealed Air) 

 

5. Is your company interested in finding out more about MLA funding for future collaborative research?  

Yes;  9 

Longfresh, Preshafood, Top Cut, 

Wagstaff, Teys, OSI International 

Foods, Frew Group, BMC, Simpson 

Farms,  

No;  0 Not stated; 6 

Beak & Johnston, Australian Lamb 

Group x2, Sealed Air, Moira Mac’s, 

I.E.,  

 Already working on some funding but additional opportunities always of interest (Teys) 

 We are always looking at new innovative ideas to adapt to current business and process (Wagstaff) 

 

6. Are there any other areas of interest your company would like to find out more about? 

 Always keen for new areas of technology and development (Wagstaff) 

 Any further information on MLA activities would be helpful (Preshafood) 

 Functional foods/ proteins (Longfresh) 

 MLA Insight workshop (Longfresh) 
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Next steps 

Companies showing interest in exploring opportunities for investing in HPP technology have been identified 
and prioritised from the feedback obtained, and contact with company representatives will be made by 
either CSIRO or MLA staff.  Access to the workshop information will be made available to all meat industry 
representatives (including companies who did not attend the workshop) via newsletters, trade journal 
articles, links to published papers, You Tube videos, etc.  CSIRO and MLA project team members will meet 
in January/February 2015 to discuss potential projects and partner companies. 
 

 

CSIRO Project Team: 

Roman Buckow  Debra Krause 

Sieh Ng   Anita Sikes 

Lloyd Simons  Rod Smith 

18 December 2014 
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Video production 
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Concept Products for Demonstration 
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Concept Products for Tasting 

 

 

 

Beef Short Rib 

 

 

 

 

 

 

Lamb Tagine 
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Appendix A     HPP workshop invitation  

 

 

Invitation 

 

 

   

Red meat under pressure 
 
Commercialisation opportunities in tenderising and 
extending shelf-life of red meat products 

 

 

 

 
 
 
 
 
 
 
 

 
 
 Date: 
 

    Image source: Meat & Livestock Australia  Thursday 27 November 2014 
 

          Time: 
Tenderising and extending the shelf-life of red meat cuts is   10:00am - 2:00pm 
possible using innovative high pressure processing (HPP) 

technology.         Location: 
          CSIRO Food and Nutrition Flagship 
Applying pressures of up to 600 MPa, HPP is used routinely   671 Sneydes Road 
in nearly 200 industrial units worldwide mainly for cold   Werribee Vic 3030 
pasteurisation of smallgoods, meals, beverages and a variety 

of produce. HPP can not only tenderise and extend shelf-life,   RSVP before: 
but can also reduce reliance on preservatives and inactivate   Friday 21 November 2014 
foodborne pathogens while maintaining colour, flavour and 

fresh-like characteristics.       RSVP online 

This workshop, hosted by CSIRO and MLA, provides the ideal    RSVP & registration 

opportunity for Australia's meat processing companies to learn 

how HPP could add value and enhance the quality, shelf-life,   RSVP enquiries  
safety and tenderness of red meat products.      T: 1300 363 400 
          E: enquiries@csiro.au 
 
You will be able to view and taste tenderised HPP beef, lamb 

and goat products and see a demonstration of the CSIRO food  MLA enquiries 
innovation centre's HPP plant, the only one of its kind in Australia.  Michael Lee 
          T: 02 9463 9333 
At the workshop, CSIRO and MLA will present commercialisation  E: mlee@mla.com.au 
opportunities in HPP technology for red meat applications and 
showcase recently completed MLA-funded research in HPP. 
Participating companies will have the opportunity to register their 
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interest to invest in further development work such as food safety, 

shelf-life, scale-up and product development and may qualify for 

MLA funding for future collaborative research. 

 

Who should attend? 

Innovation managers and technology managers in the food 

production and manufacturing industries. 

 

Cost: 

The forum is free of charge. Lunch and refreshments are included. 

 

Event information 

CSIRO's food innovation centre 

www.mla.com.au  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Your invitation for this event was based on our understanding of the areas of activity or interest of you or your organisation. If you would prefer not to 
receive this type of communication please select the Unsubscribe link below to send us an email specifying your preferences.  

 

Contact Us   |   Privacy Statement   |   Unsubscribe   |    Legal Notices   |   www.csiro.au 

 
This email was sent by CSIRO 

Limestone Avenue, Campbell, ACT 2602 Australia  

Program outline 

 Consumer and market information and insights into positioning potential for HPP of red meat 
products 

 Overview of current product applications (not limited to meat products), commercial 
applications,  business models, current HPP operators in Australia and indicative cost 
comparison to other processing treatments 

 HPP research outcomes for meat quality, shelf-life and safety 

 View and taste HPP meat products 

 Demonstration of the CSIRO food innovation centre HPP plant 

 Facilitated discussion of commercialisation opportunities  
o products and channels 
o local operators, supply chain 
o potential commercial scenarios 
o MLA funding opportunities 

 Next steps 

 

http://cl.exct.net/?ju=fe1c167876670175711d79&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2d167876670175701470&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe28167876670175701475&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe27167876670175701476&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
mailto:UnsubscribeCC@csiro.au?subject=Client%20Central%20unsubscribe%20request
http://cl.exct.net/?ju=fe24167876670175701479&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2c167876670175701570&ls=fde91174736d027b7614777d&m=fef51c747c6401&l=ff3416727167&s=fe1d1d717d650274731678&jb=ffcf14&t=
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Appendix C     HPP workshop program  
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Appendix D     Presentation delivered to workshop 
participants 
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CONTACT US 

t  1300 363 400 
 +61 3 9545 2176 
e  enquiries@csiro.au 
w  www.csiro.au 

YOUR CSIRO  

Australia is founding its future on 
science and innovation. Its national 
science agency, CSIRO, is a powerhouse 
of ideas, technologies and skills for 
building prosperity, growth, health and 
sustainability. It serves governments, 
industries, business and communities 
across the nation. 

 FOR FURTHER INFORMATION 

CSIRO Food Innovation Centre |Food and Nutrition Flagship 
Anita Sikes 
t  +61 7 3214 2151 
e  anita.sikes@csiro.au 
 
 
CSIRO Food Innovation Centre | Food and Nutrition Flagship 
Debra Krause 
t  +61 3 9731 3280 
e  debra.krause@csiro.au 
 
 
CSIRO Food Innovation Centre | Food and Nutrition Flagship 
Lloyd Simons 
t  +61 3 9731 3311 
e  lloyd.simons@csiro.au 
 
 
 

 

 


