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Abstract 

In the contemporary world, almost all foodstuffs on market are packed. Once the package material chosen, 
it is essentially to know if there is any interaction between food and the material  in contact. The objective 
of this study was the supervising and control of materials in direct contact with cheeses in 2005 and 2008 
and consisted in: identifying the conditions of contact between food and package, identifying the extraction 
conditions and verifying the global migration of components. The value of global migration of components 
from plastics tested before and after the contact with cheeses was not over the limits imposed by the 
legislation (10 mg/dm2 or 60 mg/kg). In conclusion, plastic materials in contact with foods are stable and 
respect the in force legislation. 
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1. Introduction 

Nowadays, almost all foodstuffs on market are 
packed. Once the package material chosen, it is 
essentially to know if there is any interaction 
between food and the material in contact. 

Though even small interactions can be detected by 
means of sophisticated analytical procedures, the 
monitoring of migration can be relatively simple. 
The surplus of the global migration of components, 
going beyond the limits imposed by legislation, is 
due to the transfer of unwanted substances from the 
package, to the food and represents a hazard for 
human health.  

The objective of this study was the supervising and 
control of materials in direct contact with cheeses in 
2005 and 2008. 

2. Material and methods 

The study was carried in 2005 and 2008 in 19 
Romanian counties:  Bihor, Brasov, Braila, Botoşani, 
Călăraşi, Cluj, Constanţa, Dâmboviţa, Dolj, Galaţi, 
Harghita, Maramureş, Prahova, Satu Mare, Salaj, 
Sibiu, Suceava, Timis and Vrancea. 

The supervising and control of the materials in 
contact with food consisted in: identifying the 
conditions of contact between food and package, 
identifying the extraction conditions and verifying 
the global migration of components.  

 
The global migration of components, M, 
representing the mass of substance migrating from 
the tested material, into the simulant (Government 
Decision no. 1.197/2002), was evaluated by 
gravimetry, followed by a correction made with the 
formula[1]:  

Where:  

M – is the migration in mg/kg; 

M – is the weight of the substances eliminated by 
the sample which was determined by the test of 
migration, in mg;  

a1 – is the specific surface of the sample room 
temperature with food or the simulant during the 
test for migration, in dm2; 
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a2 – is the specific surface of the material or object in 
the real conditions of use, in dm2; 

q – is the amount of food that comes room 
temperature with the material or objects in the real 
conditions of use (in grams). Global migration of 
components in an extraction liquid, respectively in a 
simulant, are evaluated in severe conditions, in order 
simulate the most difficult situations to which the 
material could be exposed in its practical use [2]. 
Testing conditions are represented by temperature, 
contact duration and a specific simulant. In order to 
identify the food simulant for testing, it is necessary 
to know the type of food to come in contact with the 
analyzed material. Food simulants have been 
introduced in testing studies because it is not always 
possible to use food to test materials in contact. 
Simulants are classified, by convention, in function 
of the characteristics of one or several types of 
foodstuff they can replace. The classification of 
foodstuff and simulants used in testing are figured in 
table 1 [3]. 

When it comes to diary products, the value of pH is 
very different, but always low [4, 5]. Sour diary 
products, a very diverse but frequently consumed 

category, have, as their name shows, a low (acid) 
pH, conferring them the propriety to interact 
aggressively with the package.  

The pH is situated at the casein isoelectric point 
(4,2), but can be even lower during the preservation 
of the products at low temperatures (0-50C), due to 
the activity of oligosaccharide enzymes of the lactic 
fermenting flora, which is working even at low 
temperatures [6, 7].  

The high acidity of fermented diary foodstuffs is 
caused by fermentation products, mainly by lactic 
acid, but there are also secondary substances, for 
example acetic acid in small quantities. There 
cannot be neglected secondary alcoholic 
fermentations, producing small quantities of ethylic 
alcohol, in products like “kefir” or “cumas”. Last, 
but not least, fermented diary products have in their 
composition carbon dioxide of natural origin [8, 9]. 
Regarding cheeses, pH is variable not only between 
sorts, but even between cheeses produced at 
different moments. Usually, the pH is between 5, 1 
and 5, 9, with some notable exceptions, like 
camembert, that has 7, 4 [10-13].  

 
Table 1. Types of foodstuff and food simulants 

Type of food/ 
Abbreviation 

Conventional classification Food simulants 

Simulant A 
Food with water content that have the 
pH > 4.5 

Food for which only the test with simulant A is 
envisaged 

Distilled water or water of equivalent 
quality 

Simulant B 
Food with acid content (food with 
water content that have the pH ≤ 4.5) 

Food for which only the test with simulant B is 
envisaged 

3% acetic acid (m/v)  

Simulant C 
Food with alcohol content 

Food for which only the test with simulant C is 
envisaged 

10% ethanol (v/v) 
This concentration can be adapted to the 
real alcoholic concentration of the food if 
it exceeds 10% (v/v)  

Simulant D 
Food with fat content 

Food for which only the test with simulant D is 
envisaged 

Refined olive oil or other simulants with 
fat content  

Dehydrated foods None None 

 
When it comes to diary products, the value of pH is 
very different, but always low [4, 5]. Sour diary 
products, a very diverse but frequently consumed 
category, have, as their name shows, a low (acid) 
pH, conferring them the propriety to interact 
aggressively with the package. The pH is situated at 
the casein isoelectric point (4,2), but can be even 
lower during the preservation of the products at low 
temperatures (0-50C), due to the activity of 
oligosaccharide enzymes of the lactic fermenting 
flora, which is working even at low temperatures [6, 
7].  

 
The high acidity of fermented diary foodstuffs is 
caused by fermentation products, mainly by lactic 
acid, but there are also secondary substances, for 
example acetic acid in small quantities. There 
cannot be neglected secondary alcoholic 
fermentations, producing small quantities of ethylic 
alcohol, in products like “kefir” or “cumas”. Last, 
but not least, fermented diary products have in their 
composition carbon dioxide of natural origin [8, 9]. 
Regarding cheeses, pH is variable not only between 
sorts, but even between cheeses produced at 
different moments. Usually, the pH is between 5, 1 
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and 5, 9, with some notable exceptions, like 
camembert, that has 7, 4 [10-13].  
 
3. Results and discussion 

In table 2 there are the average values of global 
migration of components from different types of 
package plastic materials used in contact with 
cheeses in 2005: polyamide, polyamide 
/polyethylene, polystyrene, polyethylene, 
polypropylene and a plastic material whose 
composition was not specified in the papers.  

The value of global migration of components from 
plastics tested before and after the contact with 
cheeses, using as simulants , the simulant A, B or 
D, during 10 days and at two temperatures (room 
temperature and 5o C) isn’t over the limits imposed 
by the legislation (10 mg/dm2 or 60 mg/kg). In 
table 3 there are figured the results of the same test, 
but carried out in 2008. It has to be underlined that 
the values have an orientative value, because the 
producers/retailers of each type of material are 
different.  

 
 

Table 2. Global migration of components from package, to cheeses (tested in 2005) 

Nr crt. Nr.of 
samples 

Package Extraction 
conditions 

Value of 
migration: 

mg/Kg 
A 

Value of 
migration: 

mg/Kg 
B 

Value of 
migration: 

mg/Kg 
D 

1 11 PA film    - non-utilized 5o C 15.03 8.31 13.64 
   room temperature 14.70 27.69 15.75 
                     - in contact 5o C 9.94 9.85 13.97 
  room temperature 14.77 4.53 28.83 

2. 13 PA/PE  film         - non- utilized 5o C - - - 
  

 
room temperature 10.308 16.958 42.56 

                      - in contact 5o C - - - 
  room temperature - - 134.27 

3. 10   PS  film    - non-utilized 5o C 0 0 0 
   room temperature 0 0 0 
                     - in contact 5o C  - - - 
  room temperature - - - 

4. 5 PP film    - non-utilized 5o C 0.27 0.52 0.72 
  room temperature 0.58 0.86 0.37 
                     - in contact 5o C 3.55 1.02 2.27 
  room temperature 2.15 1.96 4.16 

5. 4  PE film     - non-utilized 5o C 1.41 0.25 3.38 
  room temperature 3.16 0.02 5.25 
                     - in contact 5o C 2.56 0.34 7.54 
  room temperature 7.84 0.06 13.55 

6. 7 Al  film   - non-utilized 5o C 0.011 - - 
  room temperature - - - 
                     - in contact 5o C - - - 
  room temperature - - - 

7. 21 film         - non-utilized 5o C 10.35 - 14.29 
  room temperature 16.90 0.08 15.97 
                     - in contact 5o C 9.62 - 8.77 
  room temperature 19.46 - 10.21 
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Table 3.  Global migration of components, from package, to cheese (tested in 2008) 
Nr 
crt. 

Nr. of 
samples 

Package Extraction 
conditions 

Value of 
migration 
mg/Kg - A 

Value of 
migration 
mg/Kg - B 

Value of 
migration 
mg/Kg - D 

1 47 PE   film      - non-utilized 5o C 14.7 - 2.72 
   room temperature 2.13 13.2 2.63 
                           - in contact 5o C 19.87 - 6.21 
  room temperature 21.53 - - 

2. 10 PA/PE film    - non-utilized 5o C 16.85 - 10.41 
  Room temperature 12.31 - 12.51 
                             -in contact 5o C 17.1 - 8.46 
  Room temperature 9.23 - 9.57 

3. 4 PVC   film    - non-utilized 5o C 13.28 - 15.63 
  Room temperature 15.88 - 17.45 
                           -in contact 5o C 5.00 - 9.13 
  Room temperature 9.95 - 9.71 

4. 2  PET/PA/      - non-utilized 5o C 42.06 - 31.69 
  EVOH/PE room temperature - - - 
                           - in contact 5o C 41.88 - 34.14 
  room temperature - - - 

5. 2 PE/Tie/PA/     - non-utilized 5o C 1.98 - 1.17 
  EVOH/PA/ Tie/PE                    room temperature - - - 
                             - in contact 5o C 1.89 - 1.3 
  room temperature - - - 

6. 1 PAfilm           - non-utilized 5o C 12.57 - 3.76 
   room temperature - - - 
                           - in contact 5o C  - - - 
  room temperature - - - 

7. 1  Polystyrene    - non-utilized 5o C - - 28.56 
   room temperature - - - 
                           - in contact 5o C - - 22.68 
  room temperature - - - 

8. 1  PP film         - non-utilized 5o C 0.87 - 1.13 
   room temperature 1.00 - 1.91 
                           - in contact 5o C - - - 
  room temperature - - - 

 
Comparing, both in 2005, and in 2008, the values of 
global migration of components from polypropylene 
coming in contact with food at room temperature are 
the lowest, the highest value being of 2.15 mg/kg. It 
is much lower than the migration from polyamide 
(10-20 mg/kg) or even from polyethylene (10-20 
mg/kg). 
For the multilayer material PE/Tie/PA/ 
EVOH/PA/ Tie/PE, the global migration is also  

 
 
very low (1.98 mg/kg). Regarding polystyrene, the 
values of global migration are rather high: 28.56 
mg/kg, in the following extracting conditions: 10 
days, 50C temperature and as simulant, the D type 
(refined olive oil) or other simulants containing fat. 

In figures 1ª and 1b, there has been figured the 
distribution of types of materials tested in 2005 and 
2008. 
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Figure1a.Materials in contact with cheeses in 2005 
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Figure 1b. Materials in contact with cheeses in 

2008 

In 2008 there have been tested multilayer 
materials in a percent of 6% of the total number of 
samples, compared with 2005, when only double 
layers materials have been tested. Comparing with 
2005, in 2008 the package material polyethylene 
was tested in a considerable amount – 47 samples 
– over a half of the total number of tested samples. 

Regarding polystyrene, its use in contact with 
cheeses is quite rare, because the material is a 
week barrier for water vapors, oxygen and 
carbon dioxide. [14]. 

4. Conclusions 

In 2005, the main materials tested in contact with 
cheeses were polyamide/polypropylene, 
polyamide, polystyrene, aluminum film, 
polypropylene, polyethylene and a plastic with 
unknown composition. In 2008, the main 
materials tested were polyethylene, 
polyamide/polyethylene, PVC, multilayer film 
PET/PA/EVOH/PE, multilayer film 
PE/Tie/PA/EVOH/PA/Tie/PE, polystyrene, 
polyamide and polypropylene.  

The multilayer materials are a very good 
alternative for preserving in optimal conditions 

packaged foodstuff. In spite of this fact, multilayer 
materials, with the exception of double layer materials 
PA/PE, are used in a small proportion, compared with 
the classical monolayer materials. 

Choices made by food producers regarding package 
materials utilized in contact with foodstuff are 
motivated on one hand by economical reasons and on 
the other hand, by the intrinsic and physical proprieties 
of the material. Such proprieties can be resistance, 
oxygen, carbon dioxide, water permeability, and so on.  

In conclusion, plastic materials in contact with 
food are stable and respect the in force legislation.  
Abbreviations 

Al   - aluminum 
EVOH - Copolymer ethylene vinyl alcohol  
PA- polyamide 
PE –polyethylene  
PS - polystyrene 
PP - polypropylene 
PVC - polyvinyl chloride 
PET - polyethylene terephthalate  
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