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ABSTRACT 
 
Coopbox Group is a fresh food packaging company based in Italy and operating several facilities all around 
Europe. Naturalbox® is the world’s first biodegradable tray in foamed PLA (polylactic acid) made only from 
renewable feedstock, which completely degrades into carbon dioxide, water and biomass after use. 
Naturalbox® is suitable for food contact, is water and fat resistant and has barrier properties similar to rigid 
PET, the plastic material used for water bottle. The following exhaustive study report shows that a 100% 
biodegradable foamed PLA tray like Coopbox Naturalbox® can be an effective alternative to traditional 
plastic barrier materials even for very sensitive red meat packaging and reaching 11 days of shelf-life. 
 
 

 
 
1. Introduction 
 
Coopbox Group is a fresh food packaging 
company based in Italy and operating 
several facilities all around Europe. 
 
Coopbox Group manufactures more than 2 
billions of trays and containers every year 
and process different kind of plastic 
polymers, both in expanded and rigid 
version. 
 
The company is well recognized for its 
innovation capacity in driving to the market 
breakthrough solution able to change the 
way retailers and brand owners pack, 
present and market their fresh product. 
 
Coopbox was one of the first in introducing 
into the European market the modified 
atmosphere packaging for meat and 
poultry, launching before the end of the 
nineties the innovative AERpack® system, 
based on foamed polystyrene trays 
laminated with EVOH multilayer film to 
protect longer the freshness and quality of 
food.  
 

In recent years packaging company faced a 
growing pressure from several stakeholders 
and end consumers to take a proactive 
attitude to reduce food and packaging waste. 
 
The strategic goal is to contribute to cut 
carbon footprint and greenhouse gas 
emissions and to lower food wastage. 
 
As modified atmosphere packaging can be an 
effective answer to food spoilage minimization 
thanks to product shelf-life increase, it usually 
needs multilayer packaging (trays and films) 
that are heavier and not recyclable. 
 
On the other side, new bio-based and bio-
degradable material represent a good solution 
in  terms of environmental sustainability but 
show lack of mechanical and barrier properties 
to be a complete alternative to traditional 
plastics. 
 
The challenge Coopbox Group decided to face 
was very tough: to be able to join 
sustainability with barrier protection, 
preserving existing supply-chain equipments, 
both at the manufacture and at the food 
industry stage. 
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The result of a large period of research and 
investigation was the new Naturalbox® 
product line. 
 
Naturalbox® is the world’s first 
biodegradable tray in foamed PLA 
(polylactic acid) made only from renewable 
feedstock, which completely degrades into 
carbon dioxide, water and biomass after 
use.  
 
Naturalbox® is available in the 
conventional rigid, transparent version and 
in the lighter foamed one. 
 
Naturalbox® does not contain GMO, is 0% 
petroleum and 100% nature. 
 
Naturalbox® is suitable for food contact, is 
water and fat resistant and has barrier 
properties similar to rigid PET, the plastic 
material used for water bottle. 
 
After the technology development of the 
production process to manufacture on 
existing lines the new Naturalbox®, 
Coopbox Group starts to study the 
interaction between the new packaging and 
fresh food, especially red meat. 
 
Red meat is more difficult to naturally 
preserve after cutting and it’s at the same 
time more expensive, so it represent to 
worst case in terms of shelf life and 
packaging protection. 
 
The final goal was to be able to replace 
plastic barrier packaging with 100% 
foamed PLA Naturalbox® tray 
maintaining the same shelf-life to 
satisfy supply-chain requirements and 
keeping the same fresh look appeal of 
the product. 
 
The following exhaustive study report 
shows that a 100% biodegradable foamed 
PLA tray like Coopbox Naturalbox® can be 
an effective alternative to traditional plastic 
barrier materials even for very sensitive red 
meat packaging and reaching 11 days of 
shelf-life. 
 
Goal: to establish the real shelf-life (S.L.) 
of fresh red meat packaged under modified 

atmosphere in different kind of packaging with 
different gas permeability 
 
 
2. Type of packaging 
 

 AERpack®: foamed polystyrene tray 
laminated with an EVOH barrier film 
and lidded with a sealing EVOH barrier 
multilayer film with 25 microns. 

 
 Naturalbox®: foamed PLA tray lidded 

with PLA film with 30 microns 
thickness.  

 
 Naturalbox®: foamed PLA tray 

laminated with a PLA 80 g/m2 liner and 
lidded with PLA film with 30 microns 
thickness. 
  

Packaging: fresh meat coming from an 
Italian slaughterhouse in 100 grams slices was 
packaged under modified atmosphere using 
the above different kind of packaging systems. 
The gas mix was 70% oxygen and 30% 
carbon dioxide. 
 
Storage temperature: 4°C and 7°C (at 
Dipartimento di Scienze Agrarie e degli 
Alimenti DIPSAA – University of Modena and 
Reggio Emilia labs). 
 
The choice of testing also the 7°C temperature 
was driven by customer’s inquiries to check 
the worst possible scenario in case of cold 
chain problems.  
 
 
3. Tests 

 
 Inside atmosphere: the gas 

atmosphere composition inside each 
packaging was analyzed using GC 
equipment with TCD detector. 

 
 Juice: the meat juice (exudate) was 

taken at the end of the control period. 
 
 Color: meat color was analyzed using a 

MINOLTA CHROMAMETER equipment. 
Color is indicated using CIE-Lab 
system, where L*= brightness (from 0 
to 100); a*= red/green (from –60 to 
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+60); b*= blue/yellow (from –60 to 
+60). 

 
 pH: using pH meter equipment to 

measure superficial pH. 
 
 Weight loss: using balance with 2 

decimals tolerance. 
 
 Microbiological analysis: mesophilic 

aerobic bacterial and enterobacteria. 
 
 
4. Final results 
 
4.1 Inside atmosphere evolution 
 
AERpack® barrier trays confirmed superior 
barrier properties and allowed to maintain 

the initial gas mixture while in the two 
biodegradable Naturalbox® packaging there 
was an atmosphere change even if the 
laminated version showed a gradual CO2 
reduction with CO2 level remaining anyway 
above the 15% value. 
 
In the 7°C scenario the Naturalbox® 
laminated version performed very well and 
they had after 11 days of storage the same 
parameters than barrier packaging (Figures 1, 
2, 3, 4). 
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Figure 1: CO2 evolution inside packaging at 4°C. 
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Figure 2: O2 evolution inside packaging at 4°C. 
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Figure 3: CO2 evolution inside packaging at 7°C. 
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Figure 4: O2 evolution inside packaging at 7°C. 
 
 
4.2 Color change 
 
In every packaging configuration red meat 
shows a fast color change that partially lose 
its “red” component. Anyway both at 4°C 
and at 7°C both AERpack® and 
Naturalbox® laminated version are able to 
keep longer the original color. 
 

Also the analysis of the “b” parameter and 
the whole color change (DE) confirmed 
similar performances between a barrier and a 
100% biodegradable PLA laminated trays 
probably due to the combined action of 
maintaining a good degree of oxygenation of 
the product and cutting down the microbial 
proliferation (Figures 5, 6). 
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Figure 5: “a” parameter evolution at 4°C storage temperature. 
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Figure 6: “a” parameter evolution at 7°C storage temperature. 
 
 
4.3 Juice and weight loss 
 
The amount of exudate detected in different 
samples was lower in the 2 PLA packaging 
configuration and it is likely that this is due 
to the greater permeability to water vapor 
of this material, compared to a barrier 
packaging. 
 
4.4 pH change 
 
There were no major differences between 
the different samples and the evolution 
versus time gives no indication of particular 
importance. 

4.5 Microbial proliferation 

 
The microbial evolution in the different 
samples analyzed was strictly comparable, 
with the exception of the not laminated 

Naturalbox® packaging in which the sudden 
decrease of CO2 recorded in the first 24-48 
hours has meant that the bacteria could be 
developed without any inhibition.  
 
So, until the 8th day of packaging (at least at 
the temperature of 4°C) the samples that 
have preserved in part or entirely the 
atmosphere initially introduced showed a 
trend at all comparable. 
 
 
As regards the counts of enterobacteria is 
interesting to note that in the samples stored 
at 4°C the proliferation of them is 
significantly inhibited, with the exception of 
the sample Naturalbox® not laminated in 
which, however, the count never exceeds the 
102 CFU/g. 
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Figure 7: Carica Batterica Mesofila Aerobia, evolution at 4°C. 
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Figure 8: Carica Batterica Mesofila Aerobia, evolution at 7°C. 

 
 
5. Conclusions: 
 
1. The type of packaging called 

AERpack®, characterized by materials 
with high barrier and use of modified 
atmosphere typical of fresh red meat, 
is identified as a solution to be fully 

valid for the maintenance of good product 
quality levels for a longer time. 

 
2. The type of packaging called Naturalbox® 

in the LAMINATED version has shown 
excellent performance in comparison with 
the barrier material AERpack®, allowing a 
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discrete maintenance of the gaseous 
mixture introduced at the time of 
packaging, a good oxygenation of the 
product, and a reduced bearable weight 
loss and even the microbial load 
detected was always comparable.  

 
3. The type of packaging called 

Naturalbox® in the NOT LAMINATED 
version highlighted in this test all its 
limitations, related closely to the poor 

barrier properties to gases and to water 
vapor, that drives a rapid microbiological 
deterioration which has also determined a 
rapid and intense change in the color of 
the product. 
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Control: after 7 days 
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