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Abstract: The conventional heat treatment ensures food safety but can lead to undesirable changes
both in the nutritional and in the sensorial properties of the foods. In order to avoid these
unfavourable changes during the heat treatment, in the last decades alternative food technologies are
receiving much attention. High Hydrostatic Pressure (HHP) and Pulsed Electric Fields (PEF), as
alternative food technologies, are considered to be the best options for expanding the shelf life based
on results of quality food parameters. The aim of this review is to present some general aspects about
HHP and PEF technologies.
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1. Introduction

The grown interest in fresh like food products that consumers have lately has
chalanged food technology to develop novel minimal processing technologies that are
alternatives for classic food preservation while ensuring microbilogical safety of foods
(Stoica and al., 2011). High hydrostatic pressure (HHP) is a non-thermal technology that
has been successfully applied in producing microbiologically safe food products while
maintaining the natural characteristics of the food (Knoerzer and al., 2010; Pereira and
Vicente, 2010; Rendueles and al., 2010). Pulsed electric field (PEF) is a non-thermal
technology that provides minimally processed, safe, nutritious and fresh-like food products
to consumers (Oms-Oliu and al., 2009; Stoica and al., 2011). The chapter 2 documents
some aspects associated with the industrial relevance of HHP while the chapter 3 presents
the general aspects regarding of PEF.

2. High Hydrostatic Pressure — an industrial reality

HHP creates new opportunities to improve the balance between safety and quality of
foods and is used for preservation of meat, fish and seafood, dairy and vegetable products,
but also for some fermented products such as beer or wine (Koseki and Yamamoto, 2006;
Min and al., 2007; Bilbao-Séinz and al., 2009; Rendueles and al., 2010; Vervoort and al.,
2012). In general, the HHP processing inactivates the microorganisms, modifies the
biopolymers such as enzymes and proteins, while the food nutritional values colour and
flavor components are largely unaffected. The pressure acts mostly instantaneously and
uniformly in all points of the food products which mean that no matter the food shape or
size the effect of pressure in evenly distributed according to Pascal law (Rendueles and al.,
2010). When appling HPP food is typically subjected to pressures up to 400 or 600 MPa for
a period of a few seconds up to several minutes depending on the desired objective
(Vervoort and al., 2012). The 600 MPa pressure is considered by many authors as threshold
value and also is considered to be economical and microbiologically safe for achieving the
pasteurization level (Garriga and al., 2004; Aymerich and al., 2008; Perera and al., 2010).
The critical process factors in HHP include pressure level, time at pressure, time to achieve
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treatment pressure, adabatic heating, decompression time, treatment temperature, product
initial temperature, intrinsic factors of the food product (pH, composition, water activity),
packaging materials and extrinsic factors prior to processing, during storage and
distribution (Kadam and al., 2012).

3. Pulsed Electric Fields (PEF) — general aspects

PEF involves the discharge of high voltage electric short pulses through the food
(Barbosa-Canovas and Altunakar, 2006; Stoica and al., 2011). PEF processing is
considered more efficient than traditional heat treatments of food and consequently it
presents several advantages over conventional heat treatments: better retention of flavor,
colour and nutritional value, improved protein functionality, increased shelf-life and
reduced pathogen levels (Stoica and al., 2011). Successful application of PEF treatment
depends on biological factors such as: cell type, size and shape of the cell, cells density,
arrangement and cell position; dielectric breakdown and physical and chemical properties
of food are also considered (conductivity, pH, and ionic strength) (Mittal 2009; Stoica and
al., 2011). The type and characteristics of the used electric field waveform in PEF are
critical for the outcome of this process. The breakdown of the cell membrane, as effect of
the PEF, can be a reversible or irreversible process (Stoica and al., 2011) (Figure 1).
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Fig. 1. Reversible and irreversible breakdown: (a) intact cell, (b) cell
membrane reversible permeabilized, (c) cell membrane irreversibly
permeabilized (inactive cell), source: Stoica and al., 2011.

The reversible breakdown has wide applications in biotechnology and medicine,
while the irreversible breakdown finds applications in food industry, pharmaceutical
research, public health and water purification. PEF as, an innovative minimal processing, is
receiving considerable much attention from research groups as well as food companies as a
new technique with potential to be fully adapted to processing food at larger industrial users
(Stoica and al., 2011).

4. Concluding comments

For giving to consumers the food they want, producers should balance between
extended shelf-life and fresh, healthy and nonetheless tastey products. Application of the
High Hydrostatic Pressure and the Pulsed Electric Field treatment seems to be a good
choice for the achieving this goal. Both the HHP and the PEF technologies are considered
to be novel very promising alternative to classical processing technologies. A clear
advantage of the two techniques for certain operating parameters is the inactivation of
pathogens while preserving the natural characteristics of the foods.
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