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ABSTRACT 
 
In order to assure the quality and the safety of a food product all along the supply-chain, it is 
important to know its shelf-life and the factors that influence on it. 

 
In the following article it is described the main intrinsic and extrinsic properties affecting the shelf-life, 
the technologies that can be used for extending the shelf-life of a product, and finally, the methodology 
applied in ainia for calculating the shelf-life of a food product. 
 

 

 
 
1. Introduction 
 
Anyone who packages and sells food 
products that is required to be date marked 
is legally responsible for calculating how 
long their product can reasonably be 
expected to keep, without any appreciable 
change in quality. The food label is required 
to detail the shelf-life and the storage 
instructions to meet that shelf-life. In most 
cases, this is the responsibility of the food 
manufacturer, but it can also be secondary 
processors, food retailers and 
supermarkets. 
 
 
2. Shelf-life definition and other 
legislative terms 
 
The Codex Alimentarius defines shelf-life as 
the period during which a food product 
maintains its microbiological safety and 
suitability at a specified storage temperature 

and, where appropriate, specified storage and 
handling conditions. 
 
The ‘best-before’ date reflects the quality e.g. 
taste, aroma, appearance rather than safety of 
a food product. A food which is past its ‘best-
before’ date may not necessarily be unsafe to 
consume but it may no longer be of optimum 
quality. Typically, a ‘best-before’ date is 
required on products such as canned, dried and 
frozen foods. 
 
Food products which, from a microbiological 
point of view, are highly perishable and are 
therefore likely, after a short period of time, to 
constitute a danger to human health must have 
a ‘use-by’ date. The ‘use-by’ date will indicate 
the date up until which the product can be 
safely consumed. Therefore, unlike the ‘best-
before’ date, the accurate determination of the 
‘use-by’ date to ensure product safety is critical.  
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3. Steps influencing the shelf-life 
 
Everyone in the food production chain has an 
influence on food quality and safety. It is not 
possible to be confident that food is safe 
unless a food control plan is in place that 
identifies and controls hazards throughout 
the food chain. The role of each person in the 
food chain should be considered. 
 
- Growers and primary producers:  
They provide the raw materials. Variable 
quality of these can make production of a 
consistent final product difficult. Consistent 
quality can be maintained by developing raw 
material specifications. 
 
- Other suppliers: 
For example, of packaging materials or ice 
for chilling also have a responsibility to 
supply safe and consistent materials. They 
may also provide advice about different 
materials and their effect on shelf-life. 
 
- Manufacturers: 
They are responsible for determining a 
suitable shelf life for their products. This 
should be based on a study that considers all 
stages of the production chain. 
 
- Distributors: 
They transport the food product from the 
manufacturer to the retailer. It is essential 
that food is stored safely and securely in the 
warehouse, transported at the correct 
temperature, delays are avoided, and 
packaging is not damaged. Consideration 
should also be given to the possibility of 
contamination of the food from other goods 
carried in the vehicle. 
 
- Retailers: 
They responsible for the storing and handling 
of the product immediately before it reaches 
the consumer. They must store products 
according to directions that the manufacturer 
supplies. 
 
- Consumers: 
They are the final link in the chain and it is 
important that they are provided with the 
correct information on storage conditions. 
 
 

4. Intrinsic properties affecting the shelf-
life 
 
The intrinsic properties that affect the shelf-life 
of the products are those that correspond to the 
properties of the product itself. For that reason, 
in some cases it will possible to modify them in 
order to increase the shelf-life; but in other 
cases, it will not be possible. 
 
The most important intrinsic properties are the 
following: 
 
-  Microbiological quality of raw materials 
and ingredients  
It is important to take into account that any 
variation in the microbiology quality of raw 
materials will affect the safety of food products 
and the shelf-life of the final product. This is 
why the raw materials and ingredients must 
comply with legislative requirements for food 
safety and hygiene, particularly microbiological 
criteria. 
 
-  Product formulation, composition, 
structure and assembly  
The intrinsic properties of the food product may 
be variable within the structure of the food. As 
a consequence, micro-environments may form 
within the food product. This can be problematic 
if the intrinsic properties within these 
microenvironments allow the growth of 
microorganisms, particularly pathogens if, as a 
whole, the product’s intrinsic properties do not 
allow microbial survival and growth. For 
example, in food products whose physico-
chemical structure is low stable, like emulsions 
and suspensions.  
 
-  pH 
The pH is a measure‡ of a product’s acidity or 
alkalinity and will vary between food products. 
Food products can be broadly classified into: 
 
1. High acid (pH < 3.5) 
2. Intermediate acid (pH 3.5 to 4.5) 
3. Low acid (pH > 4.5). 
 
The pH range for microorganisms is defined by 
a minimum value and a maximum value with a 
pH optimum at which growth is best. Most 
microorganisms grow best at or near a neutral 
pH (i.e. pH = 7.0). 
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The pH of food products may vary with time 
due to microbial activity and product 
composition or formulation. Specific food 
products may be more prone to pH change 
than others including vegetables, fresh 
meats, poultry and mould/smear ripened 
cheeses. 
 
At a production level, a food product may 
have a pH which prevents the growth of 
pathogenic microorganisms. However, if the 
pH changes during product shelf-life and 
pathogens are present, the safety of the 
product is at risk. Therefore, control of pH 
and the application of a margin of safety are 
required for these food products. 
 
-  Water activity 
Water activity (aw) is one of the most 
important properties of food governing 
microbial growth. The water activity can be 
defined as the free or available water in a 
food product. The requirements for moisture 
by microorganisms are expressed in terms of 
water activity. Therefore, this property will 
determine what the lower limit for microbial 
growth will be in a food product. 
 
Food products can be broadly classified into: 
 
1. High water activity (> 0.92) 
2. Intermediate water activity (0.85 to 0.92) 
3. Low water activity (< 0.85). 
 
Ingredients, like salt and sugars and 
processing techniques, like drying, curing, 
cooking etc used in the production of food 
products, will influence the water activity and 
therefore the safety and shelf-life of the 
product. Most microorganisms cannot grow 
below a water activity of 0.60 with the 
majority growing a water activity above 
0.90. 
 
-  Antimicrobial constituents 
Food products may contain substances which 
have antimicrobial properties against the 
growth of specific microorganisms. Some 
antimicrobial constituents found naturally in 
food are for example, allicin (in garlic and 
onions) or eugenol (in cloves and cinnamom) 
 
Other antimicrobial constituents in food 
products are added as preservatives. 

Permitted preservatives for use in food products 
are listed under current legislation. Some forms 
of food processing will also result in the 
formation of antimicrobial substances in food 
products. 
 
- Biological structures 
Some food products will have natural barriers or 
coverings that protect the food within from 
external contamination by microorganisms. 
These barriers include shells, skins and 
membranes. 
 
-  Presence of other microorganisms in the 
food product 
The presence of non-pathogenic 
microorganisms in food may influence the 
growth of pathogens. Non-pathogenic 
microorganisms may outgrow pathogens, 
consume available nutrients and predominate in 
the food (i.e. competitive inhibition). In 
addition, microorganisms may excrete 
antimicrobial substances such as metabolites 
which will affect the growth of pathogens. 
 
-  Nutritional content and availability 
All microorganisms require nutrients for growth 
and maintenance of basic metabolic functions. 
Therefore, the nutritional content of food 
products will affect microbial growth. For 
microorganisms to grow in a food product, the 
following is required: 
 
1. Water 
2. Energy source (proteins, fats, carbohydrates, 
alcohol…). 
3. Nitrogen source (amino acids, urea, 
ammonia, creatinine, methylamines…) 
4. Minerals (iron, calcium, phosphorus, 
magnesium, sulfur, manganese, potassium…) 
5. Vitamins (thiamine, nicotinic acid…) 
 
-  Oxidation-reduction potential (Redox 
Potential) 
The Redox Potential of a food product is the 
ease by which it gains or loses electrons. The 
Redox Potential value at which microorganisms 
will grow determines whether they require 
oxygen (i.e. aerobic) for growth or not (i.e. 
anaerobic). 
 
The Redox Potential of food products is 
dependent on its pH and as such, the Redox 
Potential is particularly important in ensuring 
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the safety of products such as ambient-
stable meat products, e.g. salamis, 
fermented and dried meats. 
 
5. Extrinsic properties affecting the 
shelf-life 
 
The extrinsic properties that affect the shelf-
life of the products are those external to the 
food product itself. For that reason, it is 
easier to manipulate them rather that the 
intrinsic properties. 
 
The most important extrinsic properties are 
the following: 
 
- Hazard Analysis Critical Control Point 
(HACCP) 
All the operators in the supply-chain carrying 
out any stage of production, processing or 
distribution of food, after primary production, 
legally must develop a food safety 
management programme based on the 
principles of HACCP. HACCP is a structured 
systematic approach to food safety, which 
involves identifying potential hazards and 
planning for their monitoring and control. 
While HACCP, applied logically and 
systematically, will reduce or prevent 
contamination of food products, it will also 
allow to determine and maintain accurate 
product shelf-life.  
 
- Good manufacturing and hygiene 
practices 
Measures to control microorganisms in food 
products must be complimented by measures 
to minimise the risk of recontamination from 
the food processing environment. Good 
manufacturing practices, and the 
development and implementation of a food 
safety management system based on the 
principles of HACCP are fundamental for 
ensuring and maintaining the safety and 
shelf-life of food products. 
 
- Food processing 
Processing techniques may extend the shelf-
life of food products by destroying or 
reducing numbers of microorganisms. They 
may also alter the intrinsic or extrinsic 
properties of the food product sufficiently to 
destroy, retard or reduce numbers of 
microorganisms.  

While there are many different processing 
techniques e.g. chilling, freezing, drying, 
irradiation, modified atmosphere packaging, 
vacuum packaging etc. available to treat food, 
the most commonly used is heat treatment. 
Heat treatments such as cooking should be 
sufficient to ensure that heat penetration at the 
centre or thickest part of a food product (i.e. 
core) will result in the destruction of the 
vegetative stages of any pathogenic 
microorganisms that may be present.  
 
-  Storage temperature 
Depending on the storage temperature of food 
products, the survival and growth of specific 
microorganisms will be inhibited, retarded, or in 
some cases enhanced. When the producer 
specifies a storage temperature for a food 
product, this should be used in determining the 
shelf-life.  
 
There are three arbitrary temperature ranges 
within which microorganisms will grow: 
 
1. Psychrotrophic microorganisms have an 
optimum temperature range of 20°C to 30°C. 
However, many of these microorganisms can 
survive and grow at refrigerator temperatures 
5°C. Foodborne pathogens which will grow at 
refrigerator temperatures include Listeria 
monocytogenes, Yersinia enterocolitica and 
non-proteolytic Clostridium botulinum. 
 
2. Mesophilic microorganisms typically have an 
optimum temperature range of 30°C to 40°C. 
However, many of these microorganisms 
survive and grow well between 20°C and 40°C. 
Many foodborne pathogens are mesophiles 
including Salmonella species, Verotoxigenic 
Escherichia coli (VTEC) and Staphylococcus 
aureus 
 
3. Thermophilic microorganisms typically have 
an optimum temperature range of 55°C to 
65°C. However, many of these microorganisms 
survive and grow well at 45°C but not < 30°C. 
Some foodborne pathogens are thermophiles 
such as Clostridium perfringens. 
 
-  Gas atmosphere 
The composition of the gas atmosphere 
surrounding a food product can have an effect 
on the survival and growth of microorganisms. 
It is commonly used modified atmosphere 
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packaging (MAP) and vacuum packing 
techniques to change the gas composition of 
the atmosphere surrounding food products 
and extend shelf-life. Nitrogen is typically a 
filler gas while oxygen maintains the sensory 
characteristics of the product. Carbon dioxide 
is typically inhibitory to moulds, yeasts and 
aerobic bacteria. When pH and storage 
temperatures are low, higher concentrations 
of carbon dioxide will provide higher 
inhibitory effects. The use of vacuum packing 
and MAP requires specialised equipment, 
packaging materials and trained personnel.  
 
- Relative humidity 
Relative humidity is the quantity of moisture 
in the atmosphere surrounding the food 
product. It is calculated as a percentage of 
the humidity required to completely saturate 
the atmosphere (i.e. saturation humidity).  
 
Relative humidity can affect the water 
activity of food products. If a food product 
requires a specific water activity to control 
microbial survival or growth particularly 
pathogens, it is important that the product is 
stored in an environment where the relative 
humidity prevents the water activity of the 
product changing. 
 
-  Packaging 
Many packaging systems such as MAP 
(Modified Atmosphere Packaging) and 
vacuum packing will control the gas 
atmosphere surrounding a food product and 
extend shelf-life. However, the choice of 
packaging used is largely dependent on the 
type of food product. Different packaging will 
have different properties, such as gas and 
water vapour permeability. Other packaging 
may be opaque and help prevent light 
damage, such as discoloration or rancidity. 
There are also determined technologies, like 
active packaging that also interacts with the 
food product or its atmosphere for increasing 
the product shelf-life. The choice and use of 
packaging may require specialised 
equipment, packaging materials and trained 
personnel.  
 
-  Retail practices 
Conditions experienced by food products 
during storage, distribution and retail 

display, such as temperature abuse will affect 
product shelf-life. 
 
- Consumer practices 
Consumer practices during purchase, storage 
and use of food products at home are 
predominately outside the control of the food 
product producer, but it must be taken account 
of poor consumer handling in determination of 
product shelf-life by applying a margin of 
safety. As required, it will be specify storage 
temperatures, e.g. store at 0°C to 5°C on the 
labelling of their food products. However, many 
domestic refrigerators may not operate at these 
temperatures, which can affect the safety and 
shelf-life of food products. 
 
 
6. Technologies for extending the shelf-
life 
 
There are different methods for extending the 
shelf-life of a food product. Here it is explained 
some of the most common processes, and also 
other innovative techniques. 
 
6.1. Use of Modified Atmosphere Packaging 
(MAP) 
 
This process consists in altering the 
environment surrounding food products and 
thus, complementing the refrigeration 
conditions in order to retard the biological and 
biochemical spoilage reactions. More 
specifically, it implies introducing a gas that is 
different from atmospheric air as a one-time 
change (it includes the evacuation or 
replacement of the air; this is why vacuum 
packaging is considered as a kind of MAP). 
 
Vacuum packaging of foods such us processed 
meats, cured cheese and nuts accomplish a 
double function: packaging in air accelerates 
oxidation and microbial growth; thus, 
packaging under vacuum retards oxidation 
and aerobic microbial growth. 
 
The vacuum may be displaced by inert gases 
such as nitrogen in situations in which the 
package might collapse or the product might 
be damaged from differential pressure of air 
on the outside. 
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Reducing the oxygen content lowers the 
respiratory rate of certain foods, such as 
fruits and vegetables, especially at 
refrigerated temperatures.  
 
Increasing the CO2 level drives aerobic 
respiration reactions in reverse and thus 
reduces respiratory rates of fresh foods. 
 
Suppression of aerobic respiration reduces 
the rate of propagation of microorganisms 
and also reduces the rate of aerobic 
enzymatic reaction, but at the same time it 
can generate the problem of oxygen 
extinction or anaerobiosis. 
 
6.2. Thermal treatments 
 
The main thermal treatments that permit to 
extend the shelf-life of a product are 
pasteurization and retort. The 
pasteurization process utilizes the 
application of heat at atmospheric pressure, 
after the food product is filled and sealed in 
a container. The containers are then 
subjected to high temperature heat, usually 
at around 60-100ºC depending on the 
application. The heat is usually applied in a 
pasteurization tunnel by steam, hot water 
or a mixture of the two. The product in the 
center of the container has to reach a 
desired temperature (usually at around 60-
75ºC), for a desired amount of time 
(usually about 5-10 minutes). 
 
The retort process is carried out in a retort 
vessel that can be over-pressurized. To 
destroy all the potentially harmful spores, 
such as those of Clostridium botulinum, the 
heat treatment can either be achieved at a 
high temperature for a short period of time 
or at a lower temperature for a longer time. 
The quality losses of food would be much 
less during high temperature-short time 
processing. Common reference 
temperatures are 121ºC for low-acid foods 
and 100ºC or 93ºC for high-acid and 
intermediate or acidified products.    
 
Apart from the two mentioned processes, it 
is also used the hot-fill process. This 
process is not exactly a thermal treatment. 
It consists in heating the product and filling 
into the container at temperatures ranging 

82-85ºC, sealing immediately with closures, 
and then held at this temperature for 
approximately 2-3 minutes. The hot-filling will 
sterilize the inner surface of the container. 
This process can reduce the microbiological 
content of the food so that a relatively short 
shelf-life is obtained in cold distribution. 
 
6.3. Aseptic packaging 
 
The aseptic processing is the continuous 
sterilization of the food independent from the 
container, the sterilization of the container and 
lid, and the filling and sealing in an absolutely 
sterile atmosphere. Unlike all other means of 
food packaging, when aseptic processing 
techniques are used, the processing of the 
food and the packaging are mutually 
dependent. A loss in sterility in any area of 
processing, packaging, filling, closing, or 
sealing adversely affects the sterility of the 
product. Aseptic processing and packaging of 
food products were originally developed to 
produce shelf-stable products as banana-
puree that could not be conventionally 
retorted.  
 
With the advent of aseptic processing and 
packaging techniques, the problems with heat-
sensitive and milk-base products have been 
alleviated. Many other products that have 
been traditionally retorted, and now are 
aseptically processed, are more nutritional and 
organoleptically more palatable. Nowadays, 
this processing is being applied to many 
different homogeneous food products, and 
even some food products containing discrete 
particulate matter. 
 
6.4. Active packaging 
 
According to the legislation (Commission 
regulation (EC) No 450/2009), active 
materials and articles means materials and 
articles that are intended to extend the shelf-
life or to maintain or improve the condition of 
packaged food; they are designed to 
deliberately incorporate components that 
would release or absorb substances into or 
from the packaged food or the environment 
surrounding the food. 
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Then, an active packaging system interacts 
with the food product or its atmosphere in 
order to increase its shelf-life. 
 
The active substance responsible for the 
active function can be incorporated in the 
packaging system as an external device, as 
is the case of the sachets, or it can be 
incorporated in the packaging material. 
 
Examples of active substances are oxygen 
scavengers, ethylene absorbers, antioxidant 
substances, or antimicrobial substances. 
 
 
7. Shelf-life studies 
 
7.1 Physico-chemical shelf-life of food 
products  
 
In ainia, as food industry professionals, it 
is possible to count on the experience and 
knowledge about the different food 
spoilage processes and the time in which 
the product can be consumed without any 
health risk and keeping pleasant 
characteristics for the consumers. For 
example, as consumers we are conscious 
of the different duration of the milk sold in 
tetra-brick (product that can be stored at 
environmental conditions) and the fresh 
milk (product sold in refrigeration). This is 
due to the different processing and 
packagings employed in these foodstuffs 
and, despite both products are obtained 
from the same raw material, their shelf-life 
is remarkably different. 
 
As mentioned before, the main ways of 
degradation in long-term shelf-life 
products could be (1) Chemical or 
Biochemical changes due to enzymatic 
reactions; (2) Moisture increase or 
decrease in food; (3) Oxidation of the fat 
fraction of the product; (4) Off-flavors 
transfer form the environment or from the 
packaging to the food; (5) Losses in 
nutritional components; (6) Non enzymatic 
browning. All six ways of degradation can 
occur simultaneously in food systems and 
can be accelerated to some extend or 
another by the increase of storage 
temperatures and the incidence of light 
or/and oxygen. All these factors must be 

considered in the design of the shelf-life 
study. 
 
In ainia it has been developed different 
methods to determine the shelf-life of food 
products, all based in a customized design for 
each of the clients’ products. The 
development of these kind of studies involves 
the selection of the main ways of 
deterioration that will take place during the 
aging of the product, as well as the 
reproduction of the storage conditions. For 
doing that, there is the possibility to use 
climatic chambers that allow to simulate from 
the softest storage conditions, as the storage 
of cereals in a cupboard, to the most extreme 
storage conditions, as may occur during a 
transoceanic trip during the summer. We can 
also study the effect of the light impact over 
the food and/or the effect of periodic cycles 
of light and dark. 
 
Likewise, the Chemistry Laboratory has a 
wide range of analytical techniques to control 
the evolution of the products. For example, 
the free fatty acids analysis (FFA), the 
peroxide index, the Thiobarbituric acid 
reactive substances test (TBARS) and the 
hexanal, among other aldehydes, allow 
monitoring the evolution of the fat fraction of 
the product over time. The use of these 
analytical parameters is appropriate 
according to the amount of fat of the product 
because their analysis provides information 
related with the products generated in the 
different stages of the fat oxidation reaction. 
 
Other parameters used in the Chemistry 
Laboratory are moisture determination and 
water activity (Aw). We also carry out other 
experimental analysis closely related with the 
sensorial state of the product, as the Color 
determination (CIELab* system) and the 
determination of the food texture. In some 
cases, it is necessary to carry out the 
analysis of nutritional components with noted 
roles in the product, to ensure their presence 
in certain concentration during all the shelf 
life, such certain vitamins, fatty acids omega-
3 and omega-6. 
 
The right combination of several 
experimental parameters will allow the 
proper establishment of the food shelf-life 
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from the physical-chemical point of view. 
 
These analytical parameters can be used 
to monitor the product evolution when it is 
stored in normal storage conditions (real 
conditions). This study may involve an 
extended period of time if the shelf-life of 
the food is long (for example: 24-30 
months in a canned food). 
 
Note that in ainia it has been developed 
the accelerated shelf-life test 
methodology (ASTL) based on the 
application of the principles of temperature 
dependent chemical reaction kinetics that 
establish the dependence between the rate 
of the degradation reaction and the 
temperature. The ASTL combined with the 
study carried out in real conditions allow 
us to offer our customers a predictive 
methodology for determining their 
product’s shelf-life. 
 
In addition to accelerated shelf-life test, it 
is possible to count on the novel 
technology oxitest that provides 
information on the oxidative stability of 
long-term dry products with a fat content 
higher that 15 % (eg. snacks, nuts, 
pastries, feed, dried milk…). This analysis 
gives information about the future 
behavior of the product against oxidation. 
Through a simple and reduced cost 
determination, we can establish the 
induction period and additional data on the 
behavior of the sample, as the rate of 
oxidation of the sample and the global 
oxygen consumption, all of this by 
controlling the oxygen consumption of the 
sample in high temperature conditions. 
This new technology gives information 
between possible different packaging 
designs or formulations of the product, 
providing to the manufacturer data on the 
future shelf life of the food in different 
scenarios (packaging selection, 
formulation changes,…). 
 
The carrying out of these studies is 
justified by the importance of the benefits 
that manufacturers and distributors could 
find in this knowledge. In fact, the 
information provided by ainia at the end 
of the shelf-life study, allows the food 

producers to adapt their products to the 
consumer’s demands and ensures the 
product positioning in the market. It also 
gives our customers the opportunity to 
establish the minimum conditions in the 
storage and transport of their products and to 
minimize the costs linked to the degradation 
of the product that has come onto the market 
(demands, returns, loss in terms of brand 
image…). 
 

 
Figure 1: Oxitest 

 
 
Our studies fulfill with the legislative 
requirements and with international 
regulations, as BRC (British Retail 
Consortium) and IFS (International Food 
Standard). 
 
7.2 Microbiological shelf-life of food products  
 
According to the methodology followed in 
ainia, it is required a maximum of 
approximate 30 samples for each product to 
evaluate. Then, food will be packaged in the 
same conditions as currently adopted in the 
distribution chain. These samples will be 
stored and then distribute following 
conventional procedure of time and 
temperature. These samples will be analysed 
and stored in the installations of ainia. 
 
In the microbiological study it will be carried 
out the evaluation of growth of natural 
microorganisms in standard storage conditions 
(shelf-life study) and the investigation of 
growing ability of inoculated risk 
microorganisms in the products (challenge test 
assay). 
 
Firstly, microbiological parameters will be 
identified according to EC regulation 
2073/2005 (and amendments) and Spanish 
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regulation. Thus, evaluating that these 
parameters complied with legislation 
through product shelf-life, microbiological 
security and stability will be guaranteed. 
 
-  Microbiological shelf-life study 
In this task, natural microbiological growth 
will be evaluated in samples in adequate 
storage conditions during the period 
storage established for the company. 
 
In order to execute this part, different 
controls of pathogens and spoilage 
microorganisms at 7 different times will be 
carried out in 18 samples of each product, 
according to microbiological analyses 
proceedings of Bioessays Laboratory, as 
well as, using ENAC accredited methods.  
 
The results obtained will allow us to obtain 
accurate data on the evolution of the 
microorganisms present in these products, 
and to establish the appropriate shelf-life 
for each one. If some of the microbiological 
parameter will not comply with the 
necessary health requirements, then no 
more daily counts will be done and the 
shelf-life study will be stopped. 
 
If the products were considered 
microbiologically stable for their physical-
chemistry characteristics or their processed, 
the microbiological study will be based on 
Standard AFNOR NF V08-401:1997 to 
evaluate the microbiological stability in 
stable products at room temperature 
(within a period of 30 days). In addition, in 
this study it will be analysed some 
microbiological parameters of general 
quality. 
 
It is important that companies will provide 
a list of the parameters to be evaluated 
together with the selection of the type of 
product to be tested.  
 
The results obtained will be allowed to 
obtain accurate data on the evolution of the 
microorganisms present in these products, 
and appropriate shelf-life will be established 
for each product, complying with 
legislation, microbiological security and 
guarantying stability of the products.  
 

-  Challenge Test 
Challenge Tests are meant to study the 
evolution of certain microorganisms of interest 
in the products for determining the stability of 
these products. For this, the products are 
inoculated with the selected microorganism, so 
the growth capacity of these microorganisms 
is evaluated.  
Thus, in this study two types of 
microorganisms (either obtained from known 
collections or isolated from similar products), 
will be selected for their inoculation under 
controlled conditions, in order to verify and 
validate the applied treatment efficiency. 
 
Studies will be carried out to optimize 
inoculation and microorganisms 
implementation in the products, as well as to 
obtain resistance forms. 
 
Different analyses will be carried out in the 
inoculated products at different control times 
to monitoring such microorganisms evolution 
and get to know the efficacy of the treatments 
applied and the microbiological stability of the 
product in the study conditions. 
 
The companies will provide enough packages 
for the repackaging of the samples after the 
inoculation. 
 
The results obtained will allow to obtain 
accurate data on the evolution of the 
microorganisms present in these products, 
and appropriate shelf life will be established 
for each product, complying with legislation, 
microbiological security and guarantying 
stability of the products.  
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