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Motivation for new technologies
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POSITIVE RESULTS

HVCAP had a pronounced influence on the inhibition towards 
Vibrio parahaemolyticus, Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, and Listeria monocytogenes 
The rate of reduction was higher for Gram-negative bacteria 
(Vibrio parahaemolyticus, Escherichia coli, and Pseudomonas 
aeruginosa) than Gram-positive bacteria (Staphylococcus aureus 
and Listeria monocytogenes). 

Microbial population was generally decreased as treatment time 
increased 

Enterobacteriaceae were not detected in samples treated with 
HVCAP generated for 5, 7.5 and 10 min 
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NEGATIVE RESULTS

Reactive species generated during HVCAP can induce lipid oxidation 
TBARS value rapidly in- creased as HVCAP treatment time increased with 
values ranging from 0.19 to 1.86 mg MDA/kg 

An increase in lightness (L*) and a decrease in redness (a*) were obtained for 
Asian sea bass slices treated with HVCAP as treatment time increased 
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The in-package volume DBD plasma has been shown to reduce the 
population of the spoilage bacteria (total aerobic psychrotrophs, 
Pseudomonas sp. and lactic acid bacteria) by ca. 1 log10 at 80 kV in fresh 
mackerel (Scomber scombrus) fillets (Albertos et al., 2017a,b). 
However, no effect on aerobic mesophilic counts 
an increased oxidation of the lipids poses question over the suitability of cold 
plasma treatments under these conditions.
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Hydrogen 
peroxide  

[!M]

Nitrites
[!M] pH

242 86 2,5

A1%7/%)?.-'$%-(*)C%-(,)DA?CE

Chemical composition of  PAW

Antimicrobial activity on 104  CFU/ml of  
Candida albicans and Staphylococcus aureus 

Contact time 5 min

Pathogen Log R

Candida albicans 3,5 ± 0,4

Staphylococcus aureus 3,98 ± 0,1

Peroxynitrous acid: strong 
antimicrobial agent

Plasma discharges



Tissue cells          
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Three possible actions following PEF application



Vilkhu et al. (2011)

• Various processes in food production governed by mass transfer

• Mass transfer resistances limit yield and production rates 

Ultrasound:

• Acoustic streaming

• Cavitation

• Interparticle collisions

• Particle breakdown 

Processes:

• Extraction

• Drying

• Brining

• Osmotic dehydration

• Enzyme activation 1
3

Mass transfer enhancement
A017(* F1(.-,'. 6'(1*7 DAF6E



Benefits PEF in Fish Processing
Enhanced drying, brining and marinating processes
Improved micro-diffusion of brine and marinade in the fish tissue
Improved water binding due to the interaction between protein, salt 

and phosphate
Inactivation of parasites in fish fillets
Reduced labor costs

PEF equipments

Modular Lab Scale plant Industrial scale

Effects on Fish 
Quality 

product structure 
modifications

tenderization

safety

improved water 
binding (particularly 
interesting for cooking 
operation)
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PEF assisted brining
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PressurizzationThe baskets enter the cylinderThe cylinder enters the structureThe cylinder fills with waterUnloadingThe cylinder comes out of the structureThe baskets come out of the cylinderPacked products loaded in the baskets
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Packed products loaded in the baskets
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DecompressionMaintenance
High hydrostatic pressure (HPP)
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High hydrostatic pressure (HPP)
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High hydrostatic pressure (HPP)
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High Pressure Plants & Products

Microbial load reduction

Shelling processing

Pacific oyster (Crassostrea gigas) optimal  
shucking was 300 MPa for 2 min. 
Shelf-life of oysters treated by HP extended from 

6–8 days to 12 days under refrigerated condition

High hydrostatic pressure (HPP)



Cryo-smoking – set up of  procedures
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Modified atmosphere processing and packaging



Fat oxidation was 

inhibited by MAP 

as shown by PV 

values.

Colour was affected by MAP and resulted in higher L* and lower a* values in Air sample

Tappi et al., 2018, 
FoodOmics
Conference, 
Cesena (ITA)

Modified atmosphere processing and packaging
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Carapac
e

Chitin

Chitosan

Squilla mantis

Mechanical separation Shells

Flesh
Frozen and stored for 

12 months

Antimicrobial and 
antioxidant properties

Tappi et al., 2018, 
FoodOmics Conference, 
Cesena (ITA)

Creation of added value
products 
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Il CIRI Agroalimentare

Struttura indipendente:
Via Quinto Bucci 336, Cesena (FC) ! 950 m2

Spazi condivisi:
Firmati accordi di condivisione spazi con
BIGEA             ! 15     m2

FABIT               ! 100   m2

DEI                  ! 15    m2

CHIM              ! 63    m2

STAT                ! 12    m2

DISTAL-CES     ! 607  m2

DISTAL-BOL     ! 216  m2

DICAM            ! 82    m2



Il CIRI Agroalimentare



Organizzazione e personale

Personale: (2019)

Ricercatori afferenti 113

Assegnisti 14

Contratti co.co.co. 4

Struttura: 

Consiglio di CIRI
Direttore – Vicedirettore

Resp. gestione qualità
Giunta esecutiva

Responsabile Amministrativo
Amministrazione comune

5 Unità operative
Sicurezza e autenticità
Produzione primaria sostenibile
Qualità, nutrizione e salute
Processi e prodotti alimentari
Consumo e mercati
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