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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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Pascal Principle - Pressure is instantaneously
and uniformly transmitted throughout a sample.

H PP: The BaSiCS Dwell time (how long pressure is imparted)

is independent of sample size or shape.
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HPP: The Basics

Le Chatelier’s Principle - Chemical reactions or physical processes
associated with a decrease in volume are favored.
* Breaking of ionic bonds is enhanced.

Hydrogen bonds are stabilized. Covalent
bonds are unaffected.

 HPP disrupts large molecules (enzymes, * 1
proteins, lipids) and cell membranes.

 HPP leaves small molecules (vitamins and
flavor components) unaffected.
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HPP: A batch process!
2

Water is pumped

into the HPP chamber
to help apply

isostatic pressure

— O

Product is held at an isostatic
pressure up to 87,000 psi to °

inactivate microbial activity

Baskets containing product in
final packaging are loaded into
HPP chamber

HPP product comes out of the
vessel and is ready to be
consumed
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KEY BENEFITS OF HPP
Enhances Extends Enables Clean Labels Reduces Food o
Food Safety Shelf Life Waste Maintains Taste, Texture Protects Brand

and Nutritional Value Reputation

5 Source: Mark Fleck, Universal Pure, 2019 UNIVERSITY of NEBRASKA-LINCOLN



HPP in-pack technology
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Pressure

(MPa

Top of Mount Everest 0.03

Sealevel 0.10

Where all biological
life on Earth exists

Titanic wreck 41.4

Bottom of Mariana Trench 108.6

Diamond formation 4,500 - 6,000

Center of the Earth ~ 360,000
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Pressure

(MPa) (<)) (psi)

100 —
200 —
1300

6500 —

700 —

800 —

900 —

14.5k
29.0k
43.5k

58.0k

72.5k

87.0k

101.5k

116.0k

130.5k

Seafood shucking, inactivation f
of Vibrio, irreversible structural &= 3
damage to bacterial cell membranes .

Cold pasteurization for 2-10 min
Achieve 2-5 log reduction of pathogens
and spoilage microorganisms

a High water activity (Aw)

Leverage low pH, antimicrobrials

Factors that affect efficacy:
« Fluid and product temperature
« Holding (dwell) time
- Composition (e.g., salts, fats, etc.)



Freeze drying (FD): The Basics

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.)
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FD: The Basics
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https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/freeze-dryers
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How

“done” Products dry from the outside to within.

. ~ Do a knife test (i.e., cut a sample down the middle)
is done? to check for a wet center, also called “meltback.”

“meltback”
Does freeze drying change the

nutritional value of a food item?

Yes, by drying or reducing the water,
we have concentrated all the other
components in the food.

Example: Mozzarella cheese

Before freeze drying
« Moisture, 53.4%

Freeze-dried raw eggs

(blended) N\ . Fat, 20.1%
¥ <2 ,“.“"4 > . Protein, 20.1%
Lo e - Ash26%
- IR « Carbohydrates, 3.8%
After freeze drying
- Moisture, 4.3%
&},‘ﬁf VA G o Fat,41.3%
SAPL R~ Iy i .« Protein, 41.3%
LAMENIA2 « Ash,5.3%

« Carbohydrates, 7.8%
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when packaging FD foods? of aFD food item?
Can | re-use these packs? It depends A LOT

on how well the

G
Should | use oxygen absorbers‘% eq How long is the shelf-life

gemueey =y Using oxygen absorbers are highly

D, Q\\."’*f recommended as FD foods are freeze dried foods a3
,\ 4 @, susceptible to lipid oxidation. are packaged_
;;:"2%:?335000;%%‘5 These are single-use items. and the food itself.
g@x@é Z, QQ%\ Most are food-grade, so double check with Some packages k\ 227
&:*Qog @w‘."&g:’,\@@ supplier about intended use. They are may allow for oxygen, — = -
e -“e%\%@ rated/sized a_ccordlng to the size of the moisture and light to penetrate

package you intend to use. through...albeit very, very slowly.

Over time, the presence of oxygen,
Why would FD foods go rancid faster? = moisture and light could change the

B color/appearance, texture and activity
| \,Ql
O

First, FD concentrates the fat
to a significant level. Second,
the sublimated ice crystals
leave behind lots of holes --
gives the freeze dried food a
new crunchy and porous texture.

of light-sensitive compounds
(e.g., anthocyanins may lose their
antioxidant activity).
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Are FD foods the same as dehydrated foods?
There are similarities... as well as differences.

dehydrator, oven,
»  smoker (evaporation)

» maxtemp=145t0200F
shelf-stable, a,, < 0.60
leathery, chewy texture

shelf-stable, a,, < 0.40
crunchy, porous texture

concentrated, ;
intense flavors |/ _concentrated,
oreserved - intense flavors
extended shelf lif preserved,

extended shelf life

Do all FD foods %
ed?

need to be rehydrat

No, it depends on the FD item
and intended use by consumer.

Do home freeze dryers
work the same as
commercial freeze dryers?

No, home freeze dryers are not
typically programmable.
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