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Key Benefits  of HPP

Improved food s afety

Clean label

Non-thermal technology

Extended s helf life

Reduces  food was te



How HPP Works

Ves s el pres s urizes  food to 87k ps i, 6000 barBas kets  move into ves s elVes s el moves  to frameVes s el fills  with waterVes s el drains  – reclaim ~85% of waterVes s el moves  out of frameFood moves  out of ves s elBas kets  loaded on conveyor

VesselConveyor To Pack Off

Frame/yoke
Product in baskets

Water
Storage
Tank

Intensifier PumpsPre-fill Pump

HPP VALIDATED 
Pressure and Time



RTE meat and poultry

Dips, spreads, sauces, wet salads 

Ready Meals

Juice & Beverages

Dairy

Baby Food 

Pet Food

Seafood

Current HPP Applications



SHELF-LIFE COMPARISON
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HPP of J uices

FDA J uice HACCP (21 CFR Part 120)
• >5 log reduction of vegeta tive pathogens  of concern

Increase shelf life
• 90-120 days

High acid products  (pH <4.6)

Refrigerated s torage

Usaga et al., 2021



MICROBIOLOGY

Salmonella

www.cdc.gov

• Vegetative pathogens
• L. monocytogenes , Salmonella spp., E. coli O157:H7

• Spoilage organisms
• Lactic acid bacteria , coliform
• Yeas t & mold

• Paras ites
• Protozoa, Trichinella

• Viruses

• Spores  not affected (Clos tridium, Bacillus )



MICROBIOLOGY
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FORMULATION

• HPP conditions  for food s afety/ s helf life affected by
• pH

• Brix/ water activity

• Food matrix/ ingredients

• Typical HPP proces s  conditions

• 80-87kps i (5500-6000 bar) for 90-180 s econds



•Flexible & elas tic container

•Hermetic s eal

•Limited heads pace

PACKAGING – THE BASICS



Pathogenic protozoa

Organis m Outbreaks

Cryptosporidium parvum Foodborne: milk, apple cider, fres h produce
Non-foodborne: water, live animals , infected individuals

Cyclospora cayetanens is Foodborne: berries , bas il, cilantro, s a lad mix
Non-foodborne: water, infected individuals

Giardia lamblia Foodborne: oys ters , milk, fres h produce
Non-foodborne: water, infected individuals

Toxoplasma gondii Foodborne: undercooked meat, s hellfis h, milk
Non-foodborne: water, s oil, animal feces , infected individuals



HPP and paras itic protozoa

Organism Product Results Ref

Cryptosporidium 
parvum

Apple juice (pH 3.69)
Orange juice (pH 3.93)

Oocys t infectivity eliminated by HPP at 80,000 ps i for ≥60 
sec hold

Slifko et al., 
2000

Oys ters Oocys t infectivity reduced by 93% at 80,000 ps i for 180 s ec 
hold

Collins  et al., 
2005

Toxoplasma gondii

Raspberries Oocys t infectivity eliminated by HPP at 49,312 ps i (340 
MPa) for ≥60 s ec hold

Linds ay et al., 
2008

Buffer solution Oocys t infectivity eliminated by HPP at 49,312 ps i (340 
MPa) for ≥60 s ec hold

Linds ay et al., 
2005

Pork Tis sue cys t infectivity eliminated a t 43,511 ps i (300 MPa) 
for ≥30 s ec hold 

Linds ay et al., 
2006

Encephalitozoon 
cuniculi Apple cider Spore infectivity eliminated in a ll s amples  a t 49,457 ps i 

(345 MPa) for 60 s ec hold
J ordan et al., 

2005



Conclus ion

• Paras itic protozoa are an emerging pathogen category for beverages

• High pres s ure proces s ing is  widely us ed in high acid juice products  to 
eliminate s poilage and pathogenic bacteria

• Limited evidence has  s hown HPP capable of eliminating infectivity of 
s ome pathogenic protozoa in high acid juice products



We are
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