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ABSTRACT 
 
With TraySkin® SEALPAC offers a new attractive packaging solution for your food products. A high-
transparent barrier skin film fits the contours of the product like a second skin, hence preventing drip-loss. 
It preserves the colour, flavour, integrity and especially the tenderness of the product. Marinated products 
are held in place for an outstanding product presentation. Also on our thermoformers, this packaging 
technique, usually addressed as vacuum skin packaging, is available. 
 
For extras, such as vegetables, seasonings, in-pack promotions or recipe tips, there is the option of double 
sealing: after skinning the product, the tray is hermetically sealed with our InsideCut sealing. This creates 
head room, which can be individually used for optional extras. 
 
 

 
 
1. Introduction 
 
Developing self-service concepts with 
hermetically sealed trays. 
 
In food retail that offers counter service as 
well as self-service, pre-portioned and 
freshly pre-packed food represents an 
option for a growing number of customers 
who do not want to queue at a counter to 
be served. This article compares two 
preferred, but fundamentally different self-
service packaging concepts - MAP 
packaging for fresh meat against skin 
packaging for various food products 
including matured meat (beef). 
 
The increasing range of fresh red meat in 
self-service segments can be considered 
one of the main developments in discount 
stores and food retail during recent 
decades. That is why some retailers are 
pursuing the strategy of offering over the 

counter service with premium products (and 
high price margins) and self-service products 
in the lower price segment, while others are 
settling exclusively for self-service meat. MAP 
(Modified Atmosphere Packaging) accounts for 
the largest share in the field of hermetically 
sealed self-service packaging of meat. 
However, the changed conditions have 
brought another “old wine in a new bag” back 
onto the market - skin packaging. The two 
widely differing self-service packaging 
concepts are compared below. 
 
 
2. Experimental 
 
2.1 MAP packaging for fresh meat and skin 
packaging for matured meat (beef) products 
 
Depending on the retail concept, packaging of 
self-service meat products covers a range of 
between 10 to 150 products. These are 
presented in differing qualities, weight and 
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grading units, price segments and 
packaging formats (size, colour, MAP, 
vacuum or skin). Meat packaging has to be 
designed for a series of physical and 
biochemical processes. 
 

 
Figure 1 

 
 
MAP packaging is used in the following 
areas: 
 

 Red meat (without maturing) 
 Poultry (without further treatment) 

and poultry pieces 
 Ready meals 
 Self-service products, such as cup-

like packaging (meat spread, pate)  
 Soups and sauces  
 Frankfurter type sausages and 

sausage products in general 
 
In addition TraySkin packaging (skin 
packaging in established tray form) has 
become prominent for special products. The 
fields of application for skin packaging are: 
 

 Matured beef products 
 Frozen products 
 Marinated products 
 Steam-cooked products (e.g. 

suitable for microwave and ready 
meals) 

 

 
Figure 2. Typical TraySkin packaging. 

 
 
2.2 Factors influencing the self-life of package 
meat 
 
2.2.1 Product  
 
Fresh raw materials with low microbiological 
contamination are top requirements for the 
shelf life of products packed under modified 
atmosphere. The optimal storage temperature 
for fresh meat is as close as possible to 
freezing point (1.8°C). That is why meat can 
be stored longest at a temperature of about -
1.5°C. According to Almonacid-Merino and 
Torrese (1993), the stability of food in general 
is reduced by 20 to 30% if the product is 
stored briefly (for 2 to 3% of the maximum 
storage time) at room temperature. Against 
this background the shopping behaviour of 
consumers and the good temperature buffer 
behaviour of MAP packaging treated with 
protective gas are critically important. 
 
In the case of skin packaging the initial 
condition of the starting product differs, 
depending on the desired result. For meat 
products (beef is frequently subjected to 
maturation under vacuum), it is possible to 
achieve distinctly longer stability with skin 
packaging by comparison with MAP packaging 
as a consequence of the vacuum conditions. 
As a result of the enzymatic processes, fresh 
beef can be turned into a palatable aromatic 
product. By means of maturation packaging in 
retail format, as the TraySkin packaging is 
also called, stability of up to three weeks can 
be achieved for pre-portioned beef. 
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2.2.2 Permeation 
 
The gas permeability of the packaging 
material used in MAP packaging is known as 
permeation. The different protective gas 
components oxygen (O2), carbon dioxide 
(CO2) and nitrogen (N2) in conjunction with 
the packaging material used show different 
permeation behaviours. While CO2 
dissipates out of the packaging fastest and 
O2 considerably more slowly, in the 
customary application-specific packaging 
materials N2 infiltrates into the pack from 
the surrounding air. In conjunction with the 
breathing operations taking place inside the 
pack, this results in characteristic shifts in 
the protective gas composition inside the 
packaging over the course of the storage 
period. That is why it is important to select 
packaging materials in such a way that the 
necessary gas composition is sufficiently 
retained throughout the entire cycle in the 
relatively short handling period of fresh 
meat. With skin packaging used for prime 
beef products, it is essential to apply a 
suitable barrier material in the tray and skin 
film. EVOH (ethylene vinyl alcohol 
copolymer) is frequently used as a barrier 
medium between the layers of material 
here. A typical composite system for a 
maturing skin tray consists of the material 
composition PP/EVOH/PE. 
 
2.2.3 Respiration/breathing 
 
Enzymatic and biochemical degrading 
processes consuming oxygen continue to 
take place in the meat tissue for a relatively 
long period even after slaughtering. As a 
consequence of the oxygen metabolisation, 
there may be changes in the CO2 content. 
In the first hours and days after packaging, 
however, this meat respiration generally 
only influences the packaging atmosphere 
slightly. After a few days the microbiological 
respiration can rise considerably in some 
cases. Most of the germs that can 
potentially lead to illness belong to the 
group of mesophilic bacteria. Hence, the 

total mesophilic aerobic germ count is an 
important hygiene parameter in the original 
material. Scrupulous observation of 
slaughtering hygiene ensures a low initial 
germ count and therefore only a slight 
respiration rate. As a consequence of the 
strictly anaerobic milieu, the respiration 
processes are less complex. The lack of 
oxygen prevents formation of the greyish-
brown, unappetising met-myoglobin. 
 
2.2.4 Absorption 
 
Two different types of absorption take place in 
the MAP pack. On the one hand it is important 
to ensure that the product lies “dry” inside the 
pack. For this purpose the non-woven or 
suction inlay fixed on the base of the tray 
physically absorbs cell fluid gathering in the 
pack. This material with an absorption volume 
of 3,000 to 4,000 mL/m2 is customarily used 
in all self-service product groups with the 
exception of minced meat and some 
marinated products. Normally the absorbent 
inlays are connected with the tray in non-slip 
fashion by heat bonding or ultrasonic 
treatment. In the case of prefabricated trays 
this is done already at the manufacturing 
plant. The technologically significant 
absorption process inside the MAP pack is the 
absorbing of CO2 and/or O2. At cooling 
temperatures between -1 and +5°C, CO2 is 
particularly soluble in fat and water. Through 
this property carbonic acid (CO2 + H2O = 
H2CO3) is formed with the water contained at 
the meat surface. As a result the pH value in 
the marginal zone of the fresh meat drops and 
thus inhibits the growth of micro-organisms. 
O2 is used in higher concentration in the MAP 
packaging concept in order to stabilise the 
intensive, light red colour of fresh meat over a 
longer period. This is done via oxidation of the 
red meat colorant from myoglobin to form 
oxy-myoglobin. 
 
2.2.5 Contraction (pseudo-vacuum) 
 
One indication of a correctly sealed fresh meat 
pack is an initial sign of over-pressure in the 
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pack that is gradually converted into a light 
pseudo-vacuum. Both the initial over-
pressure and the subsequent under 
pressure or contraction are an indication of 
the pack tightness. This contraction of the 
pack depends on a number of different 
factors. The relationship of product to pack 
volume, the aw (activity of water) value of 
the product, as well as the production, 
process and storage temperatures play a 
major role here. In addition, the 
composition of the gas mixture used, the 
permeation behaviour of the packaging 
material and the over-pressure achieved via 
the packaging system are also important. 
The reduction of interior pressure inside the 
pack must not lead to the upper film resting 
on the product, as this may otherwise 
cause colour changes. For this reason 
excessive contraction inside the MAP pack 
is frequently countered by introducing 
nitrogen as an inert, slow-reacting filling 
material. 
 
2.2.6 Interior pressure 
 
The dissolving of CO2 in the meat generally 
acts relatively quickly on the composition of 
the inert gas atmosphere. In 2 to 4 days - 
depending on the nature, size and other 
process parameters - the CO2 solution 
balance between meat and inert gas 
atmosphere develops in the head space of 
the pack. As a rule of thumb it can be 
assumed that the CO2 concentration drops 
by a maximum of one third in percentage 
terms, from 30% to about 20 to 25%. 
Excessive lowering of the interior pressure 
can be counteracted not only by adding N2 
as described, but also by designing the tray 
with side ribbing, producing trays with a U-
shaped edge and uniformly adjustable and 
immediately permanent gas application 
through the packaging machinery being 
used. 

2.2.7 Temperature 
 
The desired storage temperature for packed 
fresh meat is at most 2°C and ideally -1.5 to 
+1°C. According to legislation a temperature 
threshold of 4°C (for minced meat 2°C) may 
not be exceeded. A new factor is that, 
irrespective of the type of packaging, a 
temperature limit of 4°C (previously 7°C) 
applies for marinated products. In the case of 
MAP packaging the buffer effect of the inert 
gas promotes other factors such as the 
stability of fresh meat products. Therefore 
leaps in temperature are largely avoided. 
However, especially at the logistic interfaces in 
the delivery chain, there is a danger of the 
cooling chain being interrupted. Increasing the 
temperature leads to lesser solubility of CO2 
and thus to a reduction in the bacteriostatic 
and fungi static effect and increased 
microbiological activity. 
 
2.2.8 Gas mixture 
 
A typical composition of the inert gas in MAP 
packs for fresh meat consists of 70% oxygen 
(O2), 25% carbon dioxide (CO2) and 5% 
nitrogen (N2). Other gas compositions that are 
also used in practice are: 
 

o 70% O2 : 30% CO2 
o 80% O2 : 20% CO2 
o Up to - in exceptional cases - 100% O2 

 
This achieves a shelf life of 7 to 9 days, while 
a shelf life of 4 to 5 days is generally assumed 
for packaging without a modified atmosphere. 
Oxygen (O2) has a density of 1,429 kg/m³ and 
occurs at a rate of 20.9% in the atmosphere. 
In MAP packs it makes a crucial contribution to 
maintaining the colour of red meat, for it 
contains/forms the meat and muscle colorant 
oxy-myoglobin that is responsible for an 
attractive meat colour. That is why oxygen-
rich gas mixtures are used to maintain and 
stabilise the atmosphere. The stability of the 
oxy-myoglobin during storage depends on the 
quantity of the oxygen content used in the 
packaging (O2 % by volume). Experience has 
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shown that the oxygen concentration for 
maintaining the colour stability should not 
fall below 70% by volume in the packaging 
atmosphere. The oxygen partial pressure 
(mm Hg) is critical for the oxidation 
condition of the myoglobin in the meat. The 
interaction of oxygen is shown in figure 3. 
 

 
Figure 3. Interaction of oxygen 

 
Carbon dioxide (CO2) possesses a density of 
1.98 kg/m³ and occurs at a rate of 0.04% 
in the atmosphere. Together with water in 
aqueous solutions it forms carbonic acid 
(CO2 + H2O = H2CO3). This reduction of the 
pH value within the MAP pack leads to a 
bacteriostatic and fungi static effect, in 
other words bacteria or mould fungi grow 
more slowly than in conventional types of 
packaging. Generally MAP packs for fresh 
meat contain gas mixtures with a share of 
between 20 to 30% CO2. Excessively high 
CO2 concentrations lead to greater 
acidification and greying of the meat. 
According to DEVLIEGHERE (2003), 
elevated juice loss is also reported. 
Nitrogen (N2) possesses a density of 1.2506 
kg/m³ and is present in the atmosphere at 
a rate of 78%. Like the noble gases argon 
and helium, nitrogen is inert and therefore 
hardly reacts with the product or the 
packaging material. This property prevents 
further changing of the product through 
oxygen and at the same time protects fat 
released in the pack from becoming rancid. 
By contrast with CO2, N2 has very low 
solubility in the aqueous phase. That is why 
nitrogen is often used as a filling material 

and thus for preventing an excessively strong 
pseudo-vacuum. 
 
2.2.9 Meat colour 
 
The muscle pigment generally depends on the 
concentration of oxygen in the surrounding 
atmosphere. The oxidation condition of the 
muscle colorant myoglobin (BUYS, 2004) is an 
essential factor here. A high oxy-myoglobin 
concentration is responsible for an attractive 
meat colour in MAP packs and is therefore one 
of the most evident criteria for assessing 
quality by consumers. In the case of skin 
packs and vacuum packs, due to the lack of 
oxygen partial pressure, the meat colour is 
dark red going almost into purple. Today 
consumers still associate the dark red meat 
colour of maturing beef packs with old meat. 
In this respect, suppliers have not yet 
succeeded in informing consumers accurately 
about the special colour of skin packed 
(oxygen-free) meat. 
 
2.2.10 Packaging trays 
 
PP mono-trays with a material thickness of 
450 to 700 μm, that for example provide 
excellent protection against steam, are largely 
used for MAP packaging of fresh meat. 
Admittedly their O2 and CO2 barrier effect is 
lower, but is still often sufficient for fresh red 
meat if the cooling chain is maintained, as the 
shelf life requirements are generally less than 
ten days. In some cases “EPS” trays are also 
used. Owing to production conditions, these 
trays are always equipped with an EVOH 
barrier layer. This type of tray is often 
widespread in southern Europe. APET packing 
trays play a relatively subordinate role in fresh 
meat packing. 
 
On the other hand a trend towards packaging 
trays made of oven-resistant CPET material is 
becoming evident for semi-prepared and 
convenience products. The trays used must 
have a flat and sufficiently wide sealing edge. 
It must be easy to stack them and they need 
to have a flat base as well as a sealing edge 
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allowing automatic use on machines. Here 
too there is a trend towards saving 
material, driven by rising environmental 
and cost awareness. It has therefore been 
possible to lower the reference tray for 
minced meat from 700 μm to well below 
500 μm. The material composition 
PP/EVOH/PE represents a typical 
composition. This high-barrier tray prevents 
the entry of oxygen that has a negative 
influence on meat maturation. It has 
proved to be advantageous to reduce the 
MAP rib structure and angle of inclination. 
With appropriate machinery it is possible to 
use both CPET and aluminium materials as 
well. 
 
2.2.11 Cover film/top film 
 
Shrink and/or composite films are used 
almost without exception for MAP 
packaging. A barrier effect matching the 
stated stability window is essential here. In 
addition to their high transparency, these 
films also need good anti fog behaviour. 
This prevents drip water formation on the 
inside of the film. Such a danger would 
otherwise exist with very “wet” products or 
if these are additionally exposed to differing 
product, packaging and storage 
temperatures. Generally, fresh packs using 
this application are provided with non-
peelable seals or top film.  
 
In the case of maturing skin packs, by 
analogy with the tray material, it is 
important to ensure a good barrier effect of 
the skin film (primary film). Here too EVOH 
is used in a majority of applications as a 
suitable barrier medium. Furthermore it is 

important to observe deformation properties 
and adhesion on the tray material. The 
advantage of the TraySkin pack by comparison 
with conventional skin packaging lies in the 
more stable and comfortable options for 
opening. It allows considerably easier opening 
of this retail-oriented packaging thanks to the 
characteristic, stabilising U-shaped edge of the 
pre-fabricated tray. In addition, this type of 
packaging offers the option of working with a 
second lid film (secondary film), creating a 
head space for various in-pack promotions. 
Other essential advantages include 
unproblematic labelling and the stacking 
capability of the new skin pack. 
 
 
3. Results 
 
MAP or TraySkin - as good as all the individual 
factors 
 
The MAP process offers a series of advantages 
in packaging fresh meat. In addition to the 
product quality, especially the packaging 
machine, packaging material and protective 
gases, as well as the entire process chain, 
must form a perfect combination. The 
TraySkin pack, mentioned above as a 
technological alternative for quick-frying and 
maturing products, has been developed by 
companies such as packaging specialist 
SEALPAC, and has already been registered as 
a trade mark. 
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