Documented shelf-life of food products with PEF treatment

Electric field intensities: 20, 25, 30, 35,
40 and 45 kV/cm.

Specific energies per pulse: 8.3, 12.9,
18.6, 25.4, 33.1 and 41.9 kJ/Kg.
Frequency: 0.5 Hz

Final temperature: below 35 °C

Inactivation of
Salmonella
Typhimurium and
Staphylococcus aureus

Liquid whole egg

Electric field intensity: 25 kV/cm
Specific energy: 75 kJ/kg

Flow rate: 2 L/h

Final temperature after PEF treatment:
38°C

Heat treatment of PEF-treated samples:
52°C /3.5 min; 55°C /2 min;60°C/1
min

Triethyl citrate was added to the sample
at a concentration of 2 %

PEF treatment + heat

Maxima inactivation levels of S.
Typhimurium: 4 Logio by
applying 45 kV/cm, 30 ps and 419
kJ/kg

Maxima inactivation levels of S.
aureus: 3 Logio by applying 40
kV/cm, 15 ps and 166 kJ/kg

In order to achieve higher
inactivation levels, it is necessary
to combine with other
preservation technologies

Maintenance of color, foaming
and emulsifying capacity
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Strawberry juice Pasteurization

Inactivation of
Beer Saccharomyces
cerevisiae ascospores

Inactivation of spoilage

Apple juice - i
Ppie] microorganisms

Whole milk Mild pasteurization

Electric field intensity: 35 kV/cm
Treatment time: 27 us
Storage: 4 °C / 42 days

Electric field intensity: 45 kV/cm
Frequency: 800 Hz

Number of pulses: 46

Treatment time: 70 ps

Flow rate: 4.34 mL/s

Final temperature: 43 — 53 °C

Alcohol contents ranging from 0.05 to
7% alc/vol

Degassing prior to pulse application

Electric field intensity: 30 kV/cm
Number of pulses: 200, 300 and 400
Cycle of 50 pulses

Final temperature: < 35 °C

Electric field intensity: 35 kV/cm
Pulse width: 2.3 ps

Flow rate: 72 L/h

Heat treatment: 65°C /< 10s

Extended shelf life at least 28
days while heat treatment with
the heat treatment was 42 days
Better retention of phenolic
contents and higher antioxidant
activity

The higher % alc/vol, the greater
the inactivation

At 53 °C and 7 % alc/vol, yeast
Log1o reductions of 3.3

Some PEF-treated beer developed
undesirable light-struck character

72h shelf-life at 4°C after 400
pulses of PEF treatment

No effect neither in the content of
vitamin C or polyphenols

Shelf-life of PEF-treated milk
was up to 24 days at 4 °C

No negative effect on sensory
properties
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Cranberry juice

Pomegranate juice

Fruit juices (apple, pear,
tomato, strawberry,
orange)

Mild pasteurization

PEF pasteurization +
antimicrobial bottle
coating

Microbial inactivation
combined with
antimicrobials

Electric field intensity: 32 kV/cm
Frequency: 500 Hz

Treatment time: 47 s

Energy per pulse: 2.0 J

Flow rate: 100 L/h

Heat treatment: 60 °C /32 s

Electric field intensity: 35 kV/cm
Frequency: 2000 Hz

Treatment time: 72 ps

Flow rate: 7.2 L/h

Final temperature: 55 °C

Antimicrobial: potassium sorbate and
sodium benzoate

Electric field intensity: 35 kV/cm
Frequency: 100 — 235 Hz
Treatment time: 72 us

Flow rate: 90 — 110 mL/min
Final temperature: 55 °C

Antimicrobials: citric acid (0.5 -1.5 %)
and cinnamon bark oil (0.05 — 0.1 %)

Extended shelf-life up to 197
days at 4 °C
No effect on juice color

Shelf-life of PEF-treated
packaged in antimicrobial bottled
juices was 84 days while that of
PEF-treated juices alone was 21
days at 4 °C

No significant differences in total
phenolic and antioxidant
compounds, pH, and total soluble
solid were observed in treated
juices

Combining PEF treatment with
antimicrobial in all juices
prolonged the shelf life by 91
days at 4 °C, the same with heat
treatment

Addition of antimicrobials
affected juice acceptability

[7]
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Electric field intensity: 31 kV/cm

Inactivation of Frequency: 200 Hz Extended shelf life to 8 more
Fresh milk Pseudomonas Treatment time: 19.6 ps days at 4°C when PEF is applied [10]

Flow rate: 60 mL/min (total days: 13)
Final temperature: 55 °C
Electric field intensity: 13.5-24.0 kV/cm
Frequency: 100 — 290 Hz i .

Apple-strawberry— Inactivation of yeast and Initial temperature: 40 °C tF;EIl:r gﬁ;ﬁ?ﬂ fserréoog;l_e;sl%r\?v%s:: [11]

banana smoothies moulds Flow rate: 130 L/h y

. ;
Total energy: 52-55 kJ/kg stored at 4 and 7 °C, respectively

Final temperature: 59 °C

For questions about this table, please contact:

Ignacio Alvarez (ialvalan@unizar.es)
Guillermo Cebrian (quiceb@unizar.es)
Leire Astrain (astrain@unizar.es)
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