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WHAT IS MODIFIED
ATMOSPHERE PACKAGING?
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Modified Atmosphere Packaging (MAP) is the process of changing 
the internal composition of atmosphere inside a package to extend 
its shelf life. The atmospheric gases are Oxygen, Nitrogen and 
Carbon Dioxide. This method uses a shielding gas mixture of these 
atmospheric gases to substitute the ambient air inside a package.
In the MAP packaging process, the gases we use to preserve the 
product is usually a mix of nitrogen (N2) and carbon dioxide (CO2). In 
order for MAP packaging to be valuable for your production, one of the 
most important factors is to keep the packaging absolutely air tight. 

This requires special demands on the durability and 
permeability of the packaging material. But the right material 
alone is not enough. The materials must also be sealed 
together in a way that doesn’t allow for any leaks.
The basic principle of MAP is relatively easy to understand. 
Getting it right on a consistent basis is the real challenge.
This guide is for those of you who want to take advantage 
of the benefits of using MAP technology. We believe that 
understanding the essentials is the way to master the process.
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Controlled Atmosphere Storage (CAS) was first used in the 1930s when 
ships transporting fresh apples and pears used high levels of CO2 in 
their hold  to increase the shelf life of the products. In the 1970s, MAP 
was introduced to retail stores in Mexico where meats were sold in MAP 
packages. Since then, the development has been continuous and interest 
in MAP technology has grown due to consumer demands.
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MAP allows natural and unprocessed packaged food remain 
fresh and be stored for a longer time, extending the shelf life of 
the product. The MAP process does not add chemicals in order 
to preserve the freshness of food – a fact which appeals to the 
modern consumer. It also preserves the visual appearance, taste 
experience and texture of the product.
MAP does not slow the growth of all harmful bacteria, so other 
preservation techniques, such as refrigeration, may still be 
required.

Retailers nd Suppliers
Manufacturers of natural and unprocessed foods who use MAP 
in their packaging process achieve great advantages in their 
supply chain as the food products can be transported longer 
distances and stored for a longer time, while remaining fresh. In 
addition, a consistently good taste experience adds value to the 
brand reputation and creates more consumer-loyalty. 

WHY USE
MODIFIED ATMOSPHERE 
PACKAGING

MAP Technology Benefit Overview

- Enhances the visual appeal of the product
- Increases the shelf life of the product
- Minimizes the need for chemical preservatives
- Decreases the amount of food and package
waste

Oxidation Bacterial growth

MAP allows natural and unprocessed packaged food to remain 
fresh for a longer time, extending the shelf life of the product. 

For example, the shelf life of meat can be extended from  
3 to 21 days, cheese from 7 to 180 days, and fresh pasta 
from 3 to 60 days.
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Nitrogen (N2) is an inert gas with two primary
functions in the MAP process.
One is to replace and exclude oxygen (O2) from the 
package (flushing). The second is to be a filler gas, 
meaning it is used to "top up" a gas mixture. Unlike 
carbon dioxide, nitrogen is not soluble.

Carbon Dioxide (CO2) has a  primary function in 
MAP to inhibit  growth of aerobic bacteria.
Carbon dioxide is both water and fat soluble and 
therefore can cause packages of certain products to 
“collapse” from a reduction in internal pressure as the 
gas dissolves.
The gas can cause a slight tainting of the product’s 
sensory experience.

Oxygen (O2) is mostly excluded in MAP packaging 
because it causes oxidative deterioration of foods.
However, there are some good reasons to include 
oxygen in controlled quantities in the MAP process to:  
1) inhibit anaerobic organism growth, 2) keep fresh, 
natural color (in red meats) and 3) allow respiration to 
occur (important for fruit & vegetables).

N2 CO2

THE INDIVIDUAL GASES
-AND THEIR PRIMARY PURPOSES IN MAP
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ADDING MAP TO THE PACKAGING PROCESS

With the use of a Gas Analyzer 
you can measure the constant 
gas flow and secure that the 
right amount of gas and the 
correct gas mixture is obtained

3. 
The product is now sealed and  packaged

4. 
Random packaging samples 
are taken out for testing leaks
To secure the value of your MAP 
packaging, it is necessary to carry 
out random sample tests of the 
packaged product

2.
The correct gas mix is added 
to the packaging 
Select either a premixed or  
customized gas combination

N2

CO2

1.
The product is added to the 
package
Make sure to select the packaging 
material with the right properties for 
your product

Different leak detection instruments 
detect and locate the leak

O2
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The two basic methods of applying modified gas mixtures into the 
packaging are flushing and vacuum. The amount of gas needed  
depends on the type of packaging machine.

Gas Flushing
In this method, a gas stream replaces the air surrounding the food 
product before the package is sealed. The advantage of this method is 
that the throughput of packages is relatively high.

Vacuum
In this method, air is extracted from the package creating a vacuum. 
The vacuum is then broken by injecting the desired gas mixture.
Since this is a two-step process, it is more time-consuming than the 
gas flushing method.
The advantage of this method is that the air is almost completely  
removed, leaving almost no residual oxygen. This results in better  
control and accuracy of the gas mix inside the package.

Step 1
Air is extracted from the 
empty package creating a 
vacuum.

Step 2
Vacuum is broken by 
injection and replaced with 
the desired gas mixture.

A gas stream replaces the air 
surrounding the food product

Gas Flushing

PACKAGING MACHINE TYPES
AND HOW TO APPLY MAP GASES

Vacuum
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The thermo-deformable thicker base web is unwound, 
heated and drawn into a set of dies to form a series of 
pockets where the product is placed. The filled pockets are 
moved to the station where the atmosphere is evacuated 
from the pockets.
Gas flushing method OR Vacuum method
Depending on the food product, you can either gas flush or 
vacuum the product.
The MAP gas is either flushed into the pockets or vacuumed 
out then flushed. After both methods, the thermoforms 
are then sealed with top film. Finally, the outer edge of the 
packages are cut free from the base web.

The product is placed in a pre-made rigid tray.
Gas flushing method OR Vacuum method
Depending on the food product, you can either gas flush or vacuum the 
product.
The tray can be flushed with modified gas to push the atmosphere out, 
before the top is sealed with a film. Or the air within the tray can be 
vacuumed out and flushed with the modified gas mixture, before the film 
is top sealed on the tray.

TRAY SEALING

THERMOFORM-FILL-SEAL (TFFS) 

N2 CO2O2

N2CO2 O2
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This type of machine is commonly known as Flow Wrapping 
machines.
A film web is fed horizontally and formed into a moving “tube” of 
film. The tube is sealed along its back (fin) seal and overwraps the 
individual products.
Gas flushing process
The gas is flushed into the tube, pushing the atmospheric air out. 
Then the tube is sealed in front and back of the product and cut 
to divide the individual packages.

HORIZONTAL FORM-FILL-SEAL (HFFS) 

A film web is fed vertically around the outside of a forming 
tube, then sealed vertically to form a tube of film. The food 
product is dropped down the inside of the forming tube to 
rest on the bottom seal of the tube.
Gas flushing process 
The tube is either continuously or pulse flushed with gas 
to extract the atmospheric air. The top seal is then made, 
producing a hermetically sealed package with modified 
atmosphere inside.

VERTICAL FORM-FILL—SEAL (VFFS)

N2 CO2O2
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GET YOU EQUIPMENT SETUP FOR 
SUCCESS WITH MODIFIED ATMOSPHERE 
PACKAGING

N2 CO2O2 Gas Mixtures
Select the correct gas mixture for 
your product, either mixed on-site 
with a gas mixer or customized, 
premixed gas in cylinders.

Packaging Materials
Make sure the barrier properties of your packaging 
materials match the characteristics and expected 
shelf life of your product. The reliability of packag-
ing materials should be verified by moisture and 
oxygen permeability testing.

Packaging Machine
Consult machine manufacturers to find the 
machine matching your production demands 
and packaging specifications.

Quality Control Equipment
Choose the right quality control or 
quality assurance setup for both gas 
mixing/analyzing and for leak detection.
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WE ARE HERE TO HELP YOU
TAKE ADVANTAGE OF MAP
Moving towards a more sustainable footprint and away from 
chemical preservatives? Modified atmosphere packaging 
may be just the right complimentary technology for your 
packaging process. 
Implementing MAP may require some modifications to your 
existing packaging process, but there are some steps and 
considerations to keep in mind before implementing MAP 
which will ease your transition.

We will make it work for you
The optimal approach to MAP varies from application to 
application. Every food product, packaging material and 
associated circumstances are different and may be impacted 
differently by using MAP. 
We understand the composition of different foods and how 
they react on MAP gases. With this in mind, we can help 
secure a smooth transition to MAP packaging. With the right 
modified atmosphere composition, we can help extend 
shelf life, preserve aroma, taste, and color longer – and help 
hinder bacteria growth. Knowing the characteristics of your 
food product, whether it is fatty/saturated, lean, sweet, salty, 
smokey or the like, our experts are ready to assist you select 

the optimal gas combination for your food product, before 
you start implementing MAP. And with our gas analyzers 
we help you ensure the gas mix in the packages stays 
consistent, keeping your promised quality.
Normally, experimenting and research is the only way  to 
find the ideal MAP combination for your product, but with 
more than 50 years in business our extensive knowledge is 
your shortcut into MAP.
You don’t have to interrupt your production to determine 
what works best for you. And you don’t have to make your 
own mistakes by trial and error before finding the optimal 
solution. This reduces the risks and time spent on testing.

Quality control equipment
Successful MAP doesn’t stop when the package is sealed. 
You also want to avoid leak and seal issues with your 
packaging. Make sure that your packaging keeps it integrity 
all the way to the consumer, otherwise your efforts with 
modified atmosphere packaging risk becoming worthless. 
If you want to learn more about quality control and quality 
assurance solutions, then feel free to get in touch with us. 
Discover more on our website www.ametekmocon.com  

CLICK HERE!
Get in touch with a MAP expert

https://www.ametekmocon.com/contactus/contactusform

