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What have been performed in EU Berry 

 Package of raspberry (P9 – Fatima Pereira Da Silva) 
● Effect of Ozon 

 Gamma irradiation (P4 - Claudia Nunes dos Santos) 
 
 Hypobaric treatments (P2 - Krzysztof Rutkowski) 

 
 



Objective 

To study alternative 

packaging concepts to extend 

the shelf life of raspberries 
 
 

Shelf life is now 5 – 6 days     

 Fatima Pereira Da Silva 



Approach 

1) Establish product requirements 
 

2) Design alternative packaging concepts 
 

3) Test shelf life of raspberries packed on 
these concepts  

Optimal packaging = perfect match between 
product requirements and packaging properties  



Product requirements 

Berry type O2 (%) CO2 (%) Temperature 

Blueberries 5-10 15-20 -0.5-0°C 

Raspberries 6-8 17 -0.5-0°C 

Strawberries 5-8 10-13 0-1°C 

Blackberries 5-10 15-20 0-5°C 

Cranberry 1-2 0-5 2-4°C 

Redcurrant 2 18-20 1°C 



The match: E-MAP technology 

 Low barrier film: 
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Packaging design: what is the optimal number of 
perforations? 

  Material 
Amount of micro-perforations 
(100 µm) 

Ref PP top  lid with macro-perforation - 

V0 MMF folie no perf 

V2 MMF folie 2 perf 

V6 MMF folie 6 perf 

V12 MMF folie 12 perf 

V18 MMF folie 18 perf 

Objective: achieve equilibrium gas composition of 7% O2 + 17% CO2 
 



Packaging design: what is the optimal number of 
perforations? 
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Packaging design 

 
 
- 4 perforations of 100 µm diameter each  

 
 

- Volume packaging : 590 ml 
 
 

- Amount product: 140-150 gr raspberries 
 
 

- Type film: OPP (thickness ± 30 µm)    
 

 
- Temperature: 8°C  



Test alternative concepts  
 
 MAP (air as initial gas composition) with 4 perforations 

 
 MAP with lower O2 concentration and higher CO2 

concentration (10 % O2 and 15% CO2) as initial head space 
gas composition 
 
 MAP (air) with 4 perforations and with drip pad (better 

moisture control) 
 
 Active packaging (anti-microbial compound): 2-nonanone 

and 2-hexenal 



Test set up 
 Cultivars from SantOrsola (Italy):  

● Lagorai 

● Tulameen  

 

 Pre-treatment  

● Lagorij without and with ozone for (1 
ppm during 24 h; temperature: 3.5°C; 
RH: 80-90%) 

● Tulameen batch with ozone 

 

 Storage conditions: 8°C; RV 80-90% 

 

 Reference package: PP clamshell with macro 
perforations 



Quality parameters assessed 

Gas composition head-space (Dansensor)  
Weight losses (balance) 
General impression (visual) 
Drip (visual) 
Smell by opening of the package (sensorial) 
Colour (visual) 
Mould growth (visual) 
 Taste (sensorial) 
 



Quality measurements 

At 1, 4 and 6 days 
 
 
After 8 days: 

●Sensorial evaluation of reference, active 
packaging with 2-hexenal and MAP (air) with 
drip pad; 
●Gas composition of all samples.   
 



GC measurement head-space (after 4 days)  

2-Nonanone  
2-hexenal could 

not be 
measured 

Slow release 
systeem: 

Presenter
Presentation Notes
Area onder de piek blijft constant in tijd



   Smell and taste Lagorij Tulameen 

Presenter
Presentation Notes
Aangeven dat bij lagorij meer afwijkingen zijn; Dan laten zien 2nonanone dat niet acceptabel is, laten zien de afwijking van hexenal alleen bij dag1



   Gas composition Lagorij Tulameen 

Limited 
differences! 

2 groups... 



   G.l. and colour 

Odour 

Lagorij Tulameen 

No relevant 
differences 

Presenter
Presentation Notes
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Weight losses  



Lagorij    

Tulameen 

Tulameen shows 
more mould growth; 

already at day 1! 

Presenter
Presentation Notes
Packaging cannot improve the initial quality but can slow down loss of quality, thus increasing shelf life.Less food losses = economical and environmental gain! 



Lagorij: Ozone vs. no ozone 

1 out 4 has a large score 



Conclusions 
 
 Difference in respiration rate between the 2 cultivars 

(Lagorij higher respiration rate) 
 Tulameen: shelf life is 8 days with 2-hexenal packaging 
 Lagorij: shelf life is 6 days (at day 8 there is too much 

mould growth OR off-odours/tastes) 
 Light off-odour by opening of the packages; afterwards no 

off-odour due to the 2-hexenal itself though 
 Packages with 2-nonane are not acceptable due to the 

strong smell of the 2-nonanone self 
 



Conclusions 
 
 Significant more rot by reference packages than by MAP 

packages (at day 8) 
 Ozone treatment does not seem to have effect on the 

mould growth (rot) by Lagorij 
 The amount of drip was limited for all package concepts 
 The reference packages showed the highest weight losses 

(between 1.5 – 2%) 
 There isn’t less drip or mould growth on the packages 

with drip pad when compared to the ones without drip 
pad 
 



 



 



 



Gamma irradiation 

 1.5Gy can reduce microbial contamination 1 log 
 No/marginal effect on colour, brix, taste etc 
 Slight increase overall output 
 Significant increased days shelf life in practise ?  
Not tested 
 Irradiation allowed for fresh products ? 



 



Thank you for 
your attention 
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