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High pressure processing 

ω First research in 1890s ς milk pathogens 

ω Non-thermal processing technology (combination 
with heat possible) 

ω First commercialised in Japan in the early 1990s for 
pasteurisation of acid foods for chilled storage 

ω High pressure treated foodstuffs have been 
marketed in Japan since 1990, in Europe and the 
United States since 1996 & Australia since 2001 

ω Rapid commercialisation since 2000 

ω Market size  - US$ ~3b* 

* Avure estimates, 2011 
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High pressure ς how much pressure? 
Mariana Trench 
- deepest part of the world's oceans 
- 11.03 km deep 
-Water column pressure at the bottom 
ς      108.6 Mpa (15,750 psi) 
- 1000 times atmospheric pressure  

HPP ς 6000 times atmospheric pressure  

6X 

Water 
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Pressure comparison 

http://foodsci.rutgers.edu/103/CFPA%20POWERPOINT/Non-
thermal%20Food%20Processing%202008%20KarwePDF.pdf 
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Number of HPP machine installation around the 
world ς Jul 2011 

Hyperbaric 2011 
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HPP product-wise application 

Hyperbaric 2011 
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HPP machines & products 

AVURE 2010 - http://www.shellfish.org.uk/files/52909Rogers.pdf 

US 

Canada 

Mexico Spain 

AVURE 2010  
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HPP machines 

Unprocessed product in Processed product out 

Horizontal Vertical 

product in/out 

Trend is towards horizontal machines 
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Horizontal machine 
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HPP process 

Hyperbaric, Spain 

www.prosafebeef.eu/images/site/.../hhp%20system%20presentation.ppt 
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HPP machines ς 2 major players 
Capacity  
L 

Pressure 
MPa 

Hyperbaric 
Spain 

Configuration Avure  
US/Sweden 

Configuration 

35  600 X Vertical 

55  600 X Horizontal 

100  600 X Horizontal 

120  600 X Horizontal 

135  600 X Horizontal 

215 600 X Vertical 

300 600 X Horizontal 

300x2  600 X Horizontal 

320 600 X Vertical 

350 400 X Horizontal 

420 600 X Horizontal 

687 300 X Horizontal 
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HPP machines ς new entrants, 2011 

MULTIVAC, Germany 
(with Uhde) 

-55L  (installed at Food Innovation Centre,  
 Auckland, June 2011) 
-160 L 
-350 L 
-2x350L 

CHIC FresherTech, China 

-300 to 500 L 
- Mono, Duo, Quattro chambers 
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HPP machine trends 

ÅFeb 2010 

Avure launched QFP100 horizontal 
100 L HPP machine (price under US 
$1 million) 

 

Smaller, more affordable machines  targeting small 
manufacturers introduced 

May 2010 

Hyperbaric launched Wave 6000/120; 
120L machine (price under US $1 million) 
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HPP equipment cost 

Hyperbaric, Spain 

Equipment cost 
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HPP processing costs 
Processing cost based on 300L machine 

Source: Hyperbaric 
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HPP - Advantages 

Å Attractive for consumers - meets demand for freshness 
and minimal processing as it helps in avoiding chemical 
additives or high temperatures 

Å No consumer negativity e.g. irradiation and GM 
Å Extended shelf life - wider product distribution and 

results in fewer product returns 
Å Uses less energy (hence greenhouse gases) than other 

technologies and has the highest processing efficiency for 
pumpable foods 

Å Processing can be done in final packaging  which avoids 
post-processing contamination and tempering 

Å Required processing times are also reduced and there are 
no by-products 

Å Permits the inactivation of microorganisms and enzymes 
at low temperatures, while valuable low molecular 
constituents, such as bioactives, vitamins, colours and 
flavourings, remain largely unaffected 
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Foods suitable for HPP 

ÅLow-medium moisture, semi-solid/solid foods, vacuum 
packaged 
ω  Dry-cured or cooked meat products  

ω  Cheeses  

ω  Fish, seafood, marinated products  

ω  Ready to eat meals, sauces  

ÅHigh moisture, solid foods, vacuum packaged 
ω  Fruits, marmalades/jams  

ω  Vegetables  

ÅHigh moisture, liquid foods in plastic bottle/flexible packaging 
ω  Dairy products  

ω  Fruit juices  

ω  Bioactive beverages 
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Foods unsuitable for HPP 

Å Solid foods with air included  
ωBread and cakes 

ωMousse   

Å Packaged foods in completely rigid packaging  
ωGlass packaging 

ωCanned foods   

Å Foods with a very low water content  
ωSpices  

ωDry fruits 

ωPowders  
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Physico-chemical effects of HPP 

ÅEffects on food colour & flavour 
ωFresh or marinated meat: iron in the myoglobin changes from ferrous 

to ferric and globin is denatured - the red colour is lost 

ωCooked meat colour is largely unaffected 

ωCooked meals are not affected 

ωFruits and vegetables: Slight modification 

ωFruit juices ς little or no effect 

ωFlavours are mostly unaffected 
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HPP ς Fresh vs cooked meat 

www.prosafebeef.eu/images/site/.../hhp%20system%20presentation.ppt 

Fresh 

Cooked 
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HPP ς effect on sensory & quality 
RTE meat and poultry - sensory and quality attributes 

Avure, 1987;  http://www.avure.com/archive/documents/Food-products/meat-application-brief-

-letter-email-version.pdf 
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Physico-chemical effects of HPP 

ÅEffects on proteins and enzymes 

ωInhibition or stimulation of the enzymatic activity 
(depending on processing conditions) 

ωProteins are partially denatured in products where 
proteins have not been previously modified by other 
process: heating, drying, fermentation etc. 

ωPressures affects hydrophobic bonds and electrostatic 
interactions 

ωPressure denaturation is complex; at pressures >200 MPa 
denaturation usually irreversible. 
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Hyperbaric 
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ÅEffects on food texture 

ωSlight softening in foods with cell wall structures 

ÅEffects on fats and lipids 

ωReversible crystallization 
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http://www.avure.com/archive/documents/Food-products/fruit-data-sheet.pdf 

Fresh diced apple - hardness 
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HPP application - seafood 

Hyperbaric, Spain 
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HPP mollusks ς reduced waste 
ÅMolluscs ς Oysters, 
mussels, clams, scallops 

ïEasy shell opening 

ïMinimal labour 
requirement 

ïReduced product loss - 
Increased yield 

ïInactivation of virus and 
bacteria (Vibro) 

Traditional HPP 

http://foodsci.rutgers.edu/103/CFPA%20POWERPOINT/Non-

thermal%20Food%20Processing%202008%20KarwePDF.pdf 

http://www.dairyinnovation.com.au/


HPP crustacean products ς reduced 
food waste 

ÅCrustacean products ς 
Lobster & crabs 

ïEasy meat extraction 

ïIncreased meat yield  -20-
40% 

ïNo los of nutritional 
quality compared with 
cooked product 

ïRetention of flavour 
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HPP application ς crustacean products 

http://www.avure.com/archive/documents/Food-products/seafood-white-paper.pdf 

Increased yield 
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HPP application ς crustacean products 

http://www.avure.com/archive/documents/Food-products/seafood-white-paper.pdf 

Increased yield 
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HPP commercial product examples 
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New HPP products ς 2010-11 

filet americain (raw meat spread) 

Mousse & Spreads 

Meat toppings 

Zwanenberg, The Netherlands 

All Natural gazpacho (typical Spanish cold 
soup based on tomato, cucumber, pepper, 
onion, garlic, olive oil) in 330ml and 1litre 
PET bottles 
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New HPP products ς 2010-11 

Avocados and guacamole  
(Fressure Foods, NZ) 

Sliced meat 
(Infantis, Greece/Germany) 

Wholly Queso 
Fresherized Foods, US 

Red & white grape juice 
DGG Marketing - Australia/Singapore 

Moira aŀŎΩs ready to eat 
Chicken breasts - Australia 
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New HPP products ς 2010-11 

CHIC Fresh blueberries, China HPP Vegetables, China 

Kids juice range, Preshafood, Australia, 2011 
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HPP market opportunities ς sandwich 
fillings 

Sandwich fillings 

ωFood safety ς inactivation of 
pathogens 

ωIncreased shelf life without 
chemicals 

ωNo effect on physico-
chemical properties such 
emulsion state 

ωConvenience for restaurants, 
takaways and delis 
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HPP market opportunities ς delivering 
fruits and vegetable serves 

Consumption target (%) 

Consumption 
2010 

Target 2010 Nice to have 
target 

Fruits 32.5 75 100 

Vegetables 26.3 50 100 

Authorities fail to achieve targets 
for eating fruits and vegetables in 
adults (US) 

CDC, 2010 

Fruit & Vegetable options 
With HPP 

Whole   

Sliced 
Diced 

Coulis 

Smoothie 

Sauces 

Juices 
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HPP market opportunities - Branding 
HPP for premium returns 

BREAD READY® meats using  TrueTasteÊ technology - Hormel  

BREAD READY® sliced meats now deliver truer, cleaner meat 

flavour without the use of chemical preservatives 

Ham, Turkey, Beef, Dry Sausage 

Hormel® Natural Choice® Meats 
Deli sandwich meats, Smoked dinner ham, carved chicken breast, bacon, 

Canadian bacon, pepperoni, hard salami and pork loin filet 

Employing a cutting-edge water-based pasteurization process, Hormel® Natural Choice® products are sliced, 

sealed and packaged, and then placed in a TRUETASTEÊ technology chamber where 87,000 pounds per square 

inch of water pressure are exerted, protecting against harmful bacteria. The process is all-natural, USDA 

approved and doesnt compromise the meats great taste, texture, appearance or nutritional value.  

Have zero preservatives and are 100 percent natural with no artificial colours 

or flavours, and no added nitrites or nitrates, leaving only great taste 
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http://www.hormelfoodservice.com/products/Default.aspx?prodid=536
http://www.hormelfoodservice.com/products/default.aspx?brandid=4
http://www.hormelfoodservice.com/products/default.aspx?brandid=4
http://www.hormelfoodservice.com/products/default.aspx?brandid=4


Opportunities - Branding HPP for premium 
returns 

ÅReady-to-eat meals 

ωHome made quality 

ωLong shelf life 

ωFood safety 

ωNo chemical additives 

MRM Spain 
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HPP opportunities for dairy 

ÅProbiotic dairy products 

ÅDairy products made from raw milk 

ÅPackaged raw milk cheeses 

ÅBioactive proteins such as immunoglobulins 

ÅFunctionally superior dairy ingredients ς eg 
gelling, foaming etc 
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HPP market opportunities ς delivering bioactives 
/health benefits/nutraceuticals/functional foods 
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HPP  may help in delivering health claims 

1. Ready to drink health shot, 99.9% fat free.  
2. Each 100ml shot contains 1500mg colostrum 
3. Flavours - Peach and Strawberry   
4. No refrigeration is required until opened 
5. 12 month shelf-life at room temperature 
6. COL+ 1 pack (15 units) $A55 
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HPP ς  a step towards sustainability 
in food processing? 

ÅExploiting waste streams 

ÅReduced use of chemicals 

ïAs preservatives 

ïIn washing 

ÅReduced use of energy 
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Summary ς market trends and HPP benefits 
Consumers 

ωQuality, natural, additive-free, 
convenience, variety, health 
benefits, trust, safety & security Distributors 

ω Long shelf life 

Companies 

ωTechnology, R+D Ideas, 
Innovation 

Share holders 

ωReturn on investment, 
growth, benefits 

Governments 

ωSafety 

ωEnvironmental friendly 

Regulators 

ωMinimal processing 

ωSafety 

High Pressure 
Processing 
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