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Table 1. Examples of Processing Innovations in Food Industry

Structure Formation Separation Conversion Stabilization
Beverage « Encapsulation « Centrifugal * Enzymes * Heat
* PEF * Supercritical fluids « High Pressure
» Membranes * PEF
Meat * PEF * Drying /PEF * Nitrite * Fermentation
* Transglutaminase ~ * Automation *+CO * MAP
* Extruder * Robotics * Shock Waves * High Pressure
*pH/aW
Convenience * Mixing * Moisture barrier * Heat / Freeze
« Extruder « High Pressure
* MAP
Cereals * Extruder * Starch gelatinitation * Baking
« Coatings * Drying
* Vacuum drying
Chocolate * Milling * Polymorphism y b 3 * Shear stress
« Ultrasound « Magnetic fields
Dairy * High Pressure * Membrane technology * Enzymatic lactose conversion < PEF (raw milk cheese)
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Table 2. Factors affecting the microbial inactivation with pulsed electric fields (PEF)

* Electric field intensity

* Pulse width

* Treatment time

* Treatment temperature

* Pulse wave-shapes

* Type of microorganism

« Concentration and growth stage of microorganism
«pH

* Presence or absence of antimicrobials and ionic compounds
* Medium conductivity

* Medium ionic strength

(Source: Barbosa-Canovas et al., 1998)
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Fig. 1. Pulsed Electric Fields and Membrane Permeabilization
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Table 3. Estimation of total treatment costs—Preservation by PEF

Nr. Cost Unit PEF

1 production per a t 18.750

2 investment EUR 500.000 Production scale

3 residual value EUR - 10 t/h, 18750 t/a
3.1 replacefnent value EUR 600.000 Treatment parameters
4 expend.ltL.lre EUR 600.000 40 KV/em, 50 kl/kg

5 depreciation range years 7 )

5 interest % 7 Equipment parameters
6 depreciation EUR/a 85.714 Treatment chamber DN
7 interest EUR/a 42.000 20

8 maintenance EUR/a 20.000 Chamber volume0,006 1
9 fixed costs p.a. EUR/a 147.714 Residence time0.021 s
10 variable costs p.a. EUR/a 24.750 Repetition>1 kHz

11 Total costs. p.a. EUR/a 172.464 Load voltage 80 kV

12 Variable costs p.t EUR/t 1,32 Average powerl50 kW
13 Total costs p.t EUR/t 9,19 Investment ca.500 kC
14 Total costs p. kg EUR/kg 0,009 i

(Source: Dr. Volker Heinz, German Institute of Food Technology, Germany, Presentation material for Korea Food

Research Institute)
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