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During the last decade, much research on Ohmic Heating
(OH) as an electro-heating technology and the effects of its mod-
erate electric fields (MEF) has been addressed with a view to
combating pathogens and improving the nutritional and senso-
rial properties of food. In this research was demonstrated that
MEF appears as an interesting biotechnological tool for the pro-
cessing of foods as well as to be used in bioprocesses. Results
show that the presence of MEF during heating contributes to a
change in protein aggregation kinetics, as well in the shape of pro-

duced aggregates, highlighting the influence of non-thermal ef-
fects. Transmission electron microscopy unveils that MEF can be
used to transform e.g. whey products, containing mainly β lac-
toglobulin in their composition, into in vitro small nano-fibrils,
which can attract the interest from biomedical sciences. Electro-
heating treatment can be designed together with cold gelation for
the development of entirely biodegradable whey protein-based
gels as potential devices for incorporating of nutraceuticals - i.e.
up to 60% of association efficiency - thus creating novel appli-
cations not only for food industries, but also in the pharmaceu-
tical area. Electrical and thermal effects were optimized into a
single step treatment enhancing thermal stabilization (i.e. inac-
tivation of microorganism and enzymes) and extraction of value
added or bioactive compounds (i.e. anthocyanins and phenolic
compounds) from vegetable and fruit tissues. High frequency
(25 kHz) and electric field ≤30 V/cm) combined with high tem-
peratures (up to 90◦C) were well suited for a significant effect
(p < 0.05) on the extraction of phenolic compounds. Electro-
heating capability of applying high heating rates with a precise
temperature control together with putative electroporation ef-
fects in cell tissues (due to the presence of alternating electric
fields), presents an interesting solution as a processing technol-
ogy in biorefinery systems.
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By-products resulting from pulsed electric field (PEF) as-
sisted juice production might be exploited for recovery of valu-
able phytochemicals. The aim of the work was to investigate
the effect of PEF pre-treatment of raspberry, bilberry and black
currant berries on the recovery of phenolic compounds from the
press cakes left after the juice pressing. Fresh berries were me-
chanically pressed using a lab-designed pressing chamber. PEF
pre-treatments of varying electric field strength and specific en-
ergy input were applied to berries prior to juice pressing. The
press cakes left after the juice production were subjected to fur-
ther extraction with acidified aqueous ethanol. The total pheno-
lics (TP), anthocyanins (TA) contents, and antioxidant activity
of the extracts were analyzed. Significantly higher amounts of
TP and TA were extracted from the press cakes of PEF-treated
berries. For raspberry press cake extracts an increase in TP con-
tent was in the range of 6-22% (3kV/cm 12kJ/kg and 3kV/cm
1kJ/kg treatment, respectively), for black currant press cake ex-
tracts – in the range of 55-69% (1kV/cm 10kJ/kg and 0.5kV/cm
10kJ/kg treatment, respectively) and for bilberry press cake ex-
tracts - 36-89% (1kV/cm 10kJ/kg and 5kV/cm 10kJ/kg treat-
ment, respectively). The extracts from press cakes obtained after
PEF assisted juice pressing had stronger ferric reducing antiox-
idant power (FRAP). In comparison to the untreated samples,
PEF pre-treatment of raspberries, black currants and bilberries
increased FRAP of their press cake extracts by up to 24%, 61%
and 80%, respectively. The data obtained in this study demon-
strate that PEF pre-treatment of berries resulted in better ex-
tractability of phenolic antioxidants from the press cakes left
after the juice production. PEF pre-treatment at higher inten-
sity resulted in better extractability of bioactive compounds from
bilberry press cake, but for raspberries and black currants the en-
hancement of phenolic compounds extraction did not correlate
with the applied PEF treatment intensity.
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High Voltage Electrical Discharges (HVED) in liquid media
is an efficient, cost saving and eco-friendly technology enabling
the intensification of biomolecules extraction [1]. This technol-
ogy consists in generating electric arcs inside liquid media (typ-
ically water) containing the raw material (biomass, by-products
of agro-industries). Several physicochemical phenomena are thus
produced: HVED in liquids produces strong shock waves, UV-
light emission, cavitation bubbles and strong turbulence [2]. Due
to these mechanisms, the raw product is fragmented and dam-
aged, allowing an efficient extraction of biomolecules. How-
ever, the complexity of these phenomena and of the required
equipment development (high power pulsed generators) compli-
cates the transfer of this technology to the industrial scale. The
present study aims at a better understanding of fragmentation
mechanisms of raw materials and at optimizing this process.

To those purposes, a high voltage generator delivering elec-
tric pulses of 40kV and 10kA is used. A parametric study was
conducted using water and aqueous suspensions of grape seeds.

The studied parameters are the treatment energy input, the ini-
tial electrical conductivity of the solution (3-6000 μS/cm), the
treated volume (200-750 ml) and the liquid to solid ratio. The
physicochemical phenomena induced by the high voltage electri-
cal discharges (such as the thermal energy dissipated and hydro-
gen peroxide generation) and the erosion of the electrodes were
measured and quantified.

It has been observed that the optimal treatment energy in-
put is of 104 kJ/kg, and that beyond this point biomolecules
activity is inhibited due to hydrogen peroxide generation (up to
1 mg/L for 520 kJ/kg). An optimal liquid to solid ratio is 8 for a
250 ml suspension, a lower ratio resulting in a saturation of the
solvent. The erosion of electrodes (titanium electrodes, point to
plane geometry) has also been estimated to be approximately 10
mg for 100 pulses in distilled water.
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Solvent-free microwave extraction (SFME) has been proposed
as a green method for the extraction of essential oil from aromatic
herbs that are extensively used in the food industry. This tech-
nique is a combination of microwave heating and dry distillation
performed at atmospheric pressure without any added solvent
or water. Microwave hydrodiffusion and gravity (MHG) tech-
nique is an attempt towards development of green extraction, as
this environment friendly technique has completely eliminated
the use of organic solvents. After describing the effectiveness of
microwave radiations in extraction field, we have optimized this
novel extraction method to get antioxidants rich extract. Along
with studying the temperature distributions in different parts of
plant material under the effect of microwave irradiations, we have
analyzed the influence of microwaves in enhancing the antioxi-
dant activity of extracts by using different tests. We have got
the promising results concerning about the antioxidant rich ex-
tracts of different onion varieties and ginger in generalization step
against the conventional solvent extracts. The application of vac-
uum system in this extraction system helped in restraining the
limitations like dry extract yield and flavonol contents. In com-
parison to traditional and recent extraction systems, the MHG
extracts doesn’t require any filtration and purification steps as
it works in absence of any solvent and water and are highly rec-
ommended for direct application in industrial products. Exper-
iments performed in a 75L pilot microwave reactor prove the
feasibility of SFME up scaling and potential industrial applica-
tions.
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This work aimed at providing some novel aspects pertaining
to stilbenes (resveratrol, piceid and piceatannol) extraction from
grape stems using high voltage electrical discharges (HVED).
Treatment time, pH and ethanol concentration affecting the ex-
tractability of these compounds were optimized through response
surface methodology. HVED improves significantly the extrac-
tion of piceatannol and piceid but are less efficient on resver-
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