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High PressureProcessing (HPP) of food: the case of Human Milk

High Pressure Processing - introduction

Modernsocietiesexpectfood with the qualitiesof a freshproduct,from taste
andtexture to nutritional value,the desiredbioactivity,or vitamincomposition.
In turn, storage,logistics,andtrade requiretime, extendedshelf-life, andproduct
safety,whichisensuredby chemicalpreservativesor pasteurizingliquids. It isalso
the key to full store shelves. Unfortunately,suchpreservedproductssignificantly
lose pro-health features. Somechemicalpreservativesare responsiblefor the
epidemicof obesity,intestinaldisease,allergies,andevencancers.

The conflict between expectationsof consumersand producers/logistics, as
well as the food safety requirements, is solved by innovative non-thermal
preservationmethods,where high-pressureprocessing/preservation(HPP)is the
most successful. HPPis related to 300-600 MPa for 5 -10 minutes.. The first
marketproduct('velvety'jam)appearedin Japanin 1989.
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The denaturationcurve in P-
T plane. Dashedarrows are
for typical HPP
implementations. The classic
thermal pasteurization is
related to the thermal
denaturation of proteins
under atmosphericpressure.
HPPis relatedto:
(i) isothermal denaturation,
partiallyreversible,
(ii)ōŀŎǘŜǊƛŀΩǎcell. wallsbreak
(iii) organellesdestruction.

HPP origins

Accessto humanmilk is critical,especiallyfor verypreterm babies. Humanmilk has
not only a nutritional function but it is a source of non-nutritive bioactive
compounds. The cumulative effects of thousands of substancessuch as anti-
inflammatory agents, immunoglobulins, cytokines, growth factors,
oligosaccharides, and bioactive peptides prevent serious prematurity
complications: necrotizingenterocolitis (NEC). Many of them, suchas hormones
and cytokines,have the potential for longςterm metabolicprogramming. Insulin,
leptin, and adiponectinimpact infant growth and body composition. Hepatocyte
Growth Factor (HGF)and multifunctional milk protein as lactoferrin act in synergy
to supportthe functionof the immaturegastrointestinaltract.

The measureof the market
developmentof HPPtechnology
is the number of processors
applied in the industry with a
pressure chamber volume
abovethe volumeV= 100L. It is
usually presented using a 'bar
graph'. However, a simple,
quantitative parameterizationof
these changes is possible. It
allows for a reliable prediction
of developmenttrends.

HPP developments and perspectives

aƻǘƘŜǊΩǎ Ƴƛƭƪ ƛǎ the natural first 
choice feed for every newborn.

The meaningof Human Milk

Unique features of HPP nowadays: 
�9 Preservation even up to 180 days
�9 Top microbiologicalsafety
�9 Freshfood taste, flavor, and texture
�9 Vitaminecontent of the fresh food
�9 100 %  immunologicalproperties
�9 No chemicalpreservatives, no salt
�9 No deepfreezingneeded
�9 Possiblesome enzymesdeactivation
�9 New functionalfoods
�9 Usedfor alreadypackedfoods
�9 For ΨŦƭǳƛŘΩ ŀƴŘ ΨǎƻƭƛŘΩ products
�9 Environment-friendlymethod

SylwesterJ Rzoska(IHPPPAS)and Aleksandra²ŜǎƻƱƻǿǎƪŀ(WUM & HumanMilk

Foundation),in 2014. In subsequentyearsjoint research,mostly voluntaristic, led

to in-deepinsightinto the impactof highpressureon humanmilk: microbiological

safetyandsignificantconstituentsactivity.

TheΨƛƳǇƭŜƳŜƴǘŀǘƛƻƴǊǳƭŜǎΩhavebeen established: 2 high pressure(HP)pulses

with defined values,pulse width, delay,and pressuredecaypattern: patented in

Polandand EU,also for HPcreatedΨŀƳǇƭƛŦƛŜǊǎΩ(Super- Milk) and HPPsupported

freeze-dry milk. After HPP(+),the processedHumanMilk canbe stored inΨƴƻǊƳŀƭΩ

refrigeration (6 ς8 oC), preserving all aƻǘƘŜǊΩǎMilk features or Super-Milk

characteristics.

In the opinionof teamsinvolvedin the Project,implementingtechnologycanhave

countlessbeneficialeffectson the healthof the nation.

Wearewaitingfor now.

HPP(+) studies
HPP(+) studies on Human Milk in IHPP 
PASbegan from the contact of

Left: the Decay of S. Aureus bacteria after

switching HP pulse for a few (constant)

temperatures. The inset showsthe derivative

of these data. All of these show the classic

pattern N(t)~exp(t/ �W)
for T= 4oC, 20oC and the atypical decay

N(t)~exp(t2/ �W) for T= 50oC.

Down: essential milk components in: 
(i) raw mother's milk, 

(ii) after the milk

ΨŎƭŀǎǎƛŎΩ soft

pasteurization

όΨIƻƭŘŜǊΩ= 30 min.

at 65oC),

(iii) P=600 MPa 

(iv) the hallmark 

of HPP+:

200+400MPa (2 

pulses). 
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