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HHP, UHPH, irradiation, PL, PEF, US 

Emerging technologies
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HHP. 400-600 MPa ≈ 4000-6000 bar

HHP. High hydrostatic pressure
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HPP is a non-thermal process that keep food under high 
hydrostatic pressure (transmitted by water) reaching up 
to 600 MPa
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Improving microbiological quality

HHP. 
 - ΔTª adiabatic compression 2-3 ºC/100  Mpa

 - Pressurization do not affect covalent  bonds. 
Protect sensory quality.

 -Water is liquid at -20 ºC / 200 MPa
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Morata, A., Loira, I., Vejarano, R., Bañuelos, M. A., Sanz, P. 
D., Otero, L., Suárez-Lepe, J. A. Grape Processing by High 
Hydrostatic Pressure: Effect on Microbial Populations, Phenol
Extraction and Wine Quality. Food Bioprocess Technol. Food
and Bioprocess Technology 2015, 8, 277-286.
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Phenol 
extraction
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Metschnikowia pulcherrima
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UHPH. Ultra High-Pressure 

Homogenization
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-Pasteurization/sterilization
-Nano-fragmentation
-Enzyme inactivation
-Nano-covering
-Nano-encapsulation

3xsound speech (Mach 3)

https://doi.org/10.3390/antiox12091746

https://doi.org/10.3390/antiox12091746
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https://doi.org/10.1007/s11947-022-02766-8

https://doi.org/10.1007/s11947-022-02766-8
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e-Beam irradiation
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e-beam irradiation
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e-beam irradiation
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e-beam irradiation
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e-beam irradiation
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e-beam irradiation
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Pulsed Light
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https://doi.org/10.3390/beverages6030045

Pulsed Light

https://doi.org/10.3390/beverages6030045
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https://doi.org/10.3390/foods10061416

Pulsed Light

https://doi.org/10.3390/foods10061416
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Pulsed Light
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Pulsed Light

Control

5 pulses

10 pulses
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Pulsed electric fields

10-40 kV/cm

40-60A

us
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Pulsed electric fields

Wu, Y., Mittal, G. S., Griffiths, M. W. 2005. Effect of Pulsed Electric Field 
on the Inactivation of Microorganisms in Grape Juices with and 
without Antimicrobials. Biosystems Engineering, 90, 1-7
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Pulsed electric fields

Control 1kV/cm-
50 pulses

3kV/cm-
50 pulses

5kV/cm-
50 pulses

8kV/cm-
50 pulses

Maceration time: 1 hour
Low temperature

Garnacha must after 1 h of maceration with grapes untreated 
and treated by PEF (50 exponential decay pulses; 1–7 kV/cm; 
0.4–4.1 kJ/kg)

E. Puértolas, G. Saldaña, S. Condón, I.  Álvarez, J. Raso. Evolution of polyphenolic compounds in red
wine from Cabernet Sauvignon grapes processed by pulsed electric fields during aging in bottle. Food
Chemistry 119, 1063–1070 (2010)
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Pulsed electric fields

https://doi.org/10.3390/foods10071472

https://doi.org/10.3390/foods10071472
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Pulsed electric fields

https://doi.org/10.3390/foods10071472

https://doi.org/10.3390/foods10071472
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Ultrasounds
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https://doi.org/10.3390/antiox10121863

https://doi.org/10.3390/antiox10121863
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Ultrasounds
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http://dx.doi.org/10.5772/intechopen.100538

L. thermotolerans

http://dx.doi.org/10.5772/intechopen.100538
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G. Cordero-Bueso, J. M. del Fresno, C. Escott, R. Escribano-Viana, M. Fernández-
González, S. Ferrer, M. García, C. González, A. R. Gutiérrez, I. Loira, M. Malfeito-
Ferreira, A. Martínez, I. Pardo, M. Ramírez, M. Ruiz-Muñoz, P. Santamaría, J. A. Suárez-
Lepe, A. Vilela & V. Capozzi (2022): Wine yeast selection in the Iberian Peninsula: 
Saccharomyces and non-Saccharomyces as drivers of innovation in Spanish and 
Portuguese wine industries, Critical Reviews in Food Science and Nutrition, 
https://doi.org/10.1080/10408398.2022.2083574

https://doi.org/10.1080/10408398.2022.2083574
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L. thermotolerans L3.1
Tempranillo; sugars 252 g/L; pH=3.9
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https://doi.org/10.1080/10408398.2022.2083574


Innovations in wine technol. & biotechnol.

http://dx.doi.org/10.5772/intechopen.100538

http://dx.doi.org/10.5772/intechopen.100538
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Molar mass, 116.072 g·mol−1
Appearance, White solid
Density, 1.635 g/cm3
Melting point, 287 °C (549 °F; 560 K) 
(decomposes)
Solubility in water. 4.9 g/L at 20ºC
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-Organic acids such as fumarate are commonly used 
as antimicrobials in foods.

-Classical mechanism of intracellular dissociation 
and release of protons.

-FH2: high effectivity against: E. coli, L. 
monocytogenes and Salmonella sp. Also LAB.

-FH2: high effectivity with acetic acid bacteria

Intracellular GAD system (GADi) or other acid 
resistance systems

The GAD system converts glutamate to γ-amino 
butyric acid (GABA) with the removal of a proton 
resulting in an increase in the intracellular pH

Antimicrobial effect of weak organic acids (WOAs) and resistance mechanisms 
of S. cerevisiae . At low extracellular pH, WOAs are mainly in their undissociated 
form, which can diffuse through the cellular membrane. The WOAs dissociate in 
the cytosol and the cell responds by upregulating transporter proteins, such as 
Pma1 and Pdr12, to secrete protons and carboxylate anions (XCOO-), 
respectively, to avoid toxicity.

Vital-Lopez, F.G., Wallqvist, A. & Reifman, J. Bridging
the gap between gene expression and metabolic
phenotype via kinetic models. BMC Syst Biol 7, 63 
(2013). https://doi.org/10.1186/1752-0509-7-63

https://doi.org/10.1186/1752-0509-7-63
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LH

MH2 Inhibitory FML 300-600 mg/L

Some effect 150 mg/L

Lactic acid needs 4 g/L
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Conclusions

-Non-thermal technologies

-Accelerated phenol extraction

-Gentle with pigments and aromatic molecules

-Antimicrobial effectivity

-PPO control

-SO2 reduction

-Facilitate new biotechnologies

 -Use of non-Saccharomyces

 -Coinoculation (Yeast-Bacteria)
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Emerging Technologies to Increase Extraction, Control Microorganisms, and Reduce SO2

https://www.intechopen.com/chapters/71684

Use of UHPH to Obtain Juices With Better Nutritional Quality and Healthier Wines With Low Levels of SO2

https://www.frontiersin.org/articles/10.3389/fnut.2020.598286/full 

Effect of HHP and UHPH High-Pressure Techniques on the Extraction and Stability of Grape and Other 

Fruit Anthocyanins

https://doi.org/10.3390/antiox12091746 

Emerging Non-Thermal Technologies for the Extraction of Grape Anthocyanins

https://doi.org/10.3390/antiox10121863 

Emerging biotechnologies and non-thermal technologies for winemaking in a context of global warming

https://doi.org/10.3389/fmicb.2023.1273940 

https://www.intechopen.com/chapters/71684
https://www.frontiersin.org/articles/10.3389/fnut.2020.598286/full
https://doi.org/10.3390/antiox12091746
https://doi.org/10.3390/antiox10121863
https://doi.org/10.3389/fmicb.2023.1273940
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Muchas gracias!
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