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HPP: The Basics
A nonthermal food preservation technique that kills microorganisms that can 
cause diseases or spoil food. It uses intense pressure for a certain amount of 
time and has minimal effects on taste, texture, appearance or nutritional values.
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Juices and 
beverages

21 CFR Part 120

Guacamole & 
avocado products

21 CFR 117

Ready-to-eat 
meat products

9 CFR 430

Seafood 
products

21 CFR 123

Pet food (raw or 
minimally processed)

21 CFR 507

Hummus, salsa &
plant-based dips

21 CFR 117
Dairy 

products
21 CFR 131 & 133

Ready-to-eat 
meals

21 CFR 117



HPP: The Basics
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Pascal Principle – Pressure is instantaneously 
and uniformly transmitted throughout a sample. 

Dwell time (how long pressure is imparted) 
is independent of sample size or shape.



HPP: The Basics
Le Chatelier’s Principle – Chemical reactions or physical processes 
associated with a decrease in volume are favored.
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• Breaking of ionic bonds is enhanced. 
Hydrogen bonds are stabilized. Covalent 
bonds are unaffected.

• HPP disrupts large molecules (enzymes, 
proteins, lipids) and cell membranes.

• HPP leaves small molecules (vitamins and 
flavor components) unaffected.



Source: Mark Fleck, Universal Pure, 20195

KEY BENEFITS OF HPP

Baskets containing product in 
final packaging are loaded into 

HPP chamber

Water is pumped 
into the HPP chamber 

to help apply
isostatic pressure

Product is held at an isostatic 
pressure up to 87,000 psi to 
inactivate microbial activity

HPP product comes out of the 
vessel and is ready to be 

consumed
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Enhances
Food Safety

Extends 
Shelf Life Enables Clean Labels Reduces Food 

Waste Maintains Taste, Texture 
and Nutritional Value

Protects Brand 
Reputation

HPP: A batch process!
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A stabilizing process in which the food is frozen prior to water being reduced – 
first by sublimation followed by desorption – to a final water activity that will no 
longer support mold, yeast and bacterial growth or other degradative chemical 
reactions (e.g., enzyme activity, browning, etc.)

Freeze drying (FD): The Basics
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Pet food (raw or 
minimally processed)

Fruits Vegetables Meats Dairy Ready-to-eat 
meals

Dietary 
supplements



FD: The Basics
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https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/freeze-dryers
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Thank you for your attention!

mdanao2@unl.edu
https://foodscience.unl.edu
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