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Didattica: 
✓ Elementi di Packaging (TAL) 
✓ Tecnologie del confezionamento e della distribuzione dei prodotti 

alimentari (STAL) 
✓ Kinetics approach to predict the shelf life of Food
      (PhD Food Science) 

✓ Sustainable food processing and  packaging (Sustainable Food Systems) 
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«per materiali e oggetti attivi …..s’intendono materiali e oggetti 

destinati a prolungare la conservabilità o mantenere o migliorare le 

condizioni dei prodotti alimentari imballati. Essi sono concepiti in modo 

da incorporare deliberatamente componenti che rilascino sostanze nel 

prodotto alimentare imballato o nel suo ambiente, o le assorbano dagli 

stessi»
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Progettazione di nuovi sistemi di imballaggio: 

Film Attivi a rilascio controllato 

“POR CAMPANIA FSE 2007/2013” - project CARINA (safety sustainability and

competitiveness of the agro-food production in Campania).
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 Coating e film attivi a base di biopolimeri
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Rotocalco 

technology

Layer by 

layer active 

film

a) Polyammide

b) Polybutylene succinate film

Active 

coating

Chitosan/Sodium caseinate/REO

Single layer

Amount of solid deposited 
0.1mg/cm^2

Theoretical antioxidant 

activity= 40% I(DPPH  test)

multilayer

0,4 mg/cm^2
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Release kinetics

Antioxidant activity

RMSE=0.1                     

67%

R2=0.83

D=8.1×10-12                     

K= 2.01                              

RMSE=0.03                   

32%

R2=0.95

D=6.23×10-12

K= 0.45
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Riduzione del 28% di MDA  del grana padano dopo 7 

giorni di conservazione a 40°C

Riduzione del 20% di MDA in creme di nocciola dopo 

45 giorni di conservazione a 4°C

Riduzione del 20% di  MDA di hamburger di carne 

dopo 11 giorni di conservazione a 4°C

I% 45% of SC/GA/PBS 

film

I% 46% of CH/SC/REO/Nylon 

film

I% 80% of CH/SC/REO film

Single layer

Single layer
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Carrier di sostanze attive:

• Antimicrobiche

• Antiossidanti 
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Tecnologie non termiche per preservare la qualità e sicurezza di 

prodotti di IV gamma
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 Coating attivi a base di biopolimeri per estendere la 

shelf life di frutta e verdure minimamente processata 

Ph.D Marika Valentino
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❑ Sottile strato di materiale edibile applicato

sulla superfice dell’alimento

Biopolymer 

coating

Reduced 
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d water 
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Delaying 

browning 

Reduction 

of nutritional 
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Improve 

antioxidant 

activity

Reduction 

of aroma 

loss

Reduction of 

physical-

chemical 

quality loss



Stima dello spessore del coating
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Respiration rate and Transpiration rate of MP Fennel  
NO 

EFFECT



Obiettivo: 
Ottimizzare le proprietà barriera dei coating per controllare I 
processi di senescenza dei frutti



Samples with an HLB of 9.2 were selected for their physical stability and their optimal PSD properties (narrow and 
small particle size distribution of the fat phase).



The average liquid thickness 
(havg) and the dry coating 
thickness estimated on 
strawberries (Havg) were 
found to be 63 ± 8 μm and 4,5 
± 0.6 μm, respectively. 



Coating attivi antiossidanti

Coating 
solution

Dipping
Draining

• Sodium caseinate

• Guar gum

• Beeswax

• Tween 80-Span 80

• Propyl gallate

Shelf life extimation at 

20°C and 10°C at  RH 

70%



b

b

b

a

a

a

0

5

10

15

20

25

30

4 10 20

R
R

0
2

 m
l/

kg
/h

T(°C)

c

b a a a
a a a

c
c

bc

b

bc

a
a

a

0

10

20

30

40

50

60

70

0 5 10 15 20 25 30

Fi
rm

n
e

ss
 (

N
)

Time (days)

10°C

pears control ( • ) and with coating ( • ) 



Firmness Total 

antioxidant capacity

Total 

polyphenols 

content

Vitamin C content

T 

(°C)

Samples k (Day-1)

10

Control 0.291±0.034b 0.081±0.022b 0.035±0.005b 0.115±0.005b

Active 0.044±0.005a 0.016±0.043a 0.016±0.004a 0.068±0.003a

20

Control 0.626±0.049b 0.078±0.008b 0.149±0.004b 0.523±0.064b

Active 0.031±0.008a 0.062±0.001a 0.077±0.006a 0.129±0.002a
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Sodium caseinate +Guar 

gum + Beewax +m-MRS 

broth
+

Lactobacillus 

curvatus 54M16

Bioactive film
Antilisterial

activity 

Tensile properties, WVP and 

thickness
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Vitalità di Lb. curvatus 54M16 in film a base di 

caseinato durante la conservazione a 4°C.  

Listeria spp. count

Coating +Lb. curvatus 54M16 applicati a finocchi MP



The addition of L. curvatus 54M16 strongly changed the overall microbiota composition:
• Aeromonadaceae, Enterobacteriaceae, Pseudomonas, and Acinetobacter as dominant taxa in fennel 
• Microbial diversity dramatically decreased in samples coated with antimicrobial film, that was dominated by Lactobacillus sp.



Prospettive future: Agritech



Prospettive future: Agritech
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Nuovi sistemi di frollatura, maturazione e stagionatura delle carni: 

opportunità e possibili rischi

10 Maggio, 2023

Raffaele Marrone
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