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Técnicas emergentes
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HHP, UHPH, irradiation, PL, PEF, US 

Emerging technologies



HHP. 400-600 MPa ≈ 4000-6000 bar

HHP. High hydrostatic pressure



HPP is a non-thermal process that keep food 

under high hydrostatic pressure (transmitted by 

water) reaching up to 600 MPa



www.nchyperbaric.com



Improving microbiological quality

HHP. 

- ΔTª adiabatic compression 2-3 ºC/100 

MPa

- Pressurization do not affect covalent 

bonds. Protect sensory quality.



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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Suárez-Lepe, J. A. Grape Processing by

High Hydrostatic Pressure: Effect on

Microbial Populations, Phenol Extraction
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Phenol 

extraction



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
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Schizosacccharomyces pombe
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HHP & non-Saccharomyces



Metschnikowia pulcherrima



UHPH. Ultra High-Pressure 

Homogenization



-Pasteurization/sterilization

-Nano-fragmentation

-Enzyme inactivation

-Nano-covering

-Nano-encapsulation

3xsound speech (Mach 3)





e-Beam irradiation



e-beam irradiation



e-beam irradiation



e-beam irradiation



e-beam irradiation



e-beam irradiation



Pulsed Light



Pulsed Light

https://doi.org/10.3390/beverages6030045

https://doi.org/10.3390/beverages6030045


Pulsed Light

https://doi.org/10.3390/foods10061416

https://doi.org/10.3390/foods10061416


Pulsed Light



Pulsed Light

Control

5 pulses

10 pulses



Pulsed Light
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Pulsed electric fields

10-40 kV/cm

40-60A

us



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



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



Pulsed electric fields

https://doi.org/10.3390/foods10071472

https://doi.org/10.3390/foods10071472


Pulsed electric fields

https://doi.org/10.3390/foods10071472

https://doi.org/10.3390/foods10071472


Ultrasounds



Ultrasounds



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)



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

https://www.intechopen.com/chapters/71684
https://www.frontiersin.org/articles/10.3389/fnut.2020.598286/full
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