PEF applications in food industry

Extraction

Microbial
inactivation

Mass transfer
process

Liquid
pasteurization

Juice extraction (apple, carrot, sugar, beet, orange,
grapes, mango, olive and sugar beet)

Microbial biomass (bacteria, yeast, and microalgae):

macronutrients (protein, carbohydrates, and lipids);
pigments (carotenoids, chlorophylls, and
phycobiliproteins);

enzymes (B-glucosidase, pullulanase, a-amylase)

Food waste (peel, seeds, leaves)

Liquid food (juices, liquid egg, milk)

Advantages: Reduction of maceration times
Yield improvement
Energy savings
Increase of antioxidant capacity
Better sensory and nutritional quality
No thermal effect
Tissue softening
Limitations: No enzymatic inactivation
High industrial rate of production

Advantages: Yield improvement
Higher purity
Non-destructive
Substitution of detrimental chemical
solvents with green solvents
No thermal effect
Low operation cost
Easy to scale up

Limitations High cost of the equipment
Dependence on medium composition
(conductivity)

Advantages: Yield improvement

Limitations: Depending on the compound to be
extracted and the food waste, it is
necessary to adapt the conditions

Advantages: Mild-pasteurization
Better organoleptic and nutritional
quality
Energy saving

Limitations Mild temperatures are necessary to
achieve a inactivation of 5 CFU
No inactivation of spores
Not possible in solid foods
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Enzyme
deactivation

Drying

Freezing/Thawing

Cutting

Frying

Peeling

Protein unfolding
and denaturation

Mass transfer
process

Favors the
formation of
many small ice
crystals

Softening of the
tissue

Enhance mass and
heat transfer
processes

Softening of the
tissue

Liquid food (juices, liquid egg, milk)

Fruit, vegetables, meat products

Apple, carrot, potato, spinach, onion, salmon, pork,
beef.

French fries

Potato, onions, carrots

Tomato

Advantages: No temperature increase
Limitations: Higher energy levels are needed than
those required for microbial
inactivation
Some enzymes are activated, other
deactivated

Advantages: Enhance drying efficiency
Reduce drying temperature
Increase in moisture diffusivity
Higher rehydration capacity
Lower shrinkage
Higher retention of nutritional
compounds
Preservation of flavor and taste
Limitations: The processing parameters must be
very well adjusted according to the
type of product

Advantages: Shorten freezing and thawing time
Smaller ice crystal
Improved texture quality when
combining PEF with cryoprotectants
Limitations: Promotes oxidation processes

Advantages: Breaking loss decreased
Less feathering
Lower starch loss
Reduction of fat uptake
No effect on rheological
characteristics
Lower energy consumption
Limitations:

Advantages: Significant oil reduction
Higher water removal
Lower acrylamide content
Limitations: Possible oxidation promotion

Advantages: Reduction of steam used for peeling
No effect in texture
Lower energy consumption
Limitations:
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Advantages: No lipid oxidation
Acceleration of Reduction in the shear force 3

Meat tenderization proteolysis Beef M. longissimus lumborum muscles Limitations: Conclusions are not clear, more [17]
studies are needed
Advantages: Fast and volumetric heating of solid
foodstuffs
. . , . Low energy cost
Ohmic heating Joules” effect Technical agar Limitations: Presence of cold spots in the vicinity 1 [18]
of the sample with the electrodes.
More studies are needed
For questions about this table, please contact:
Ignacio Alvarez (ialvalan@unizar.es)
Guillermo Cebrién (guiceb@unizar.es)
Leire Astrain (astrain@unizar.es)
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