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PACKAGING DURING TRANSPORT OF FOOD 

Dominika ROVNANIKOVA, Marina ZANNE  

1 Type of packages in transport of foodstuffs 

Packaging is a process that is intended to preserve food against spoilage and 
contamination and extend shelf life.  

Food can be divided into perishable and nonperishable food. Perishable food 
have to be packaging in packages which can keep food in right temperature and 
humidity. This mean that must protect food against external influences and foods must 
stay in good and safe condition. This is important because change of temperature 
during storage or transport can affect safety of cold food chain.  

Food can be packaged by two main ways:  

• vacuum packaged, subject to controlled of modified atmospheric 
packaging 

• or be aseptically packaged.  
Functions of packaging are classified as: 

• Primary- is the bottle, can, drink box, aseptic processing (for example for 
liquid whole eggs or dairy products), bags (apples, rice), trays (portion 
fish or meat) and cartons.  

 

Fig. 1 Sample of primary function of packaging (from left to right- bottle, can, 
bag, tray) 

   Source: authors 

• Secondary- this offers additional food protection during storage and 
distribution where errors, such as dropping or crushing cartons, may occur 
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Fig. 2 Sample of secondary function of packaging (carton for group of yoghurts) 

 
Source: authors 

• Tertiary- pallets, wrappers (used to wrap the boxes on the pallet for 
transport) 

Fig. 3 Sample of tertiary function of packaging (palettes of bananas) 

  
Source: authors 

 

In Regulation (EC) No 852/2004 of the European Parliament on the hygiene of 
foodstuffs are stated this basic terms related to packaged goods: 

• "wrapping"  means the placing of a foodstuff in a wrapper or container in 
direct contact with the foodstuff concerned, and the wrapper or container 
itself 

• "packaging"  means the placing of one or more wrapped foodstuffs in a 
second container, and the latter container itself; [4]   

Consumer packaging is used on immediate protection of goods or group of 
goods, and therefore is need used only pre-approved packages for this purpose for 
direct contact with food.  

Group packaging (wrapping) for food is perceived by customers usually 
through boxes of corrugated cardboard or flexible film respectively plastic crates. 
However nowadays plastic crates are becoming for the modern customer rather a 
burden. Therefore they started coming to the fore packaging irreversible. These 
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packages are now known as SRP (shelf ready packaging). With these packages you 
must take into account the five basic requirements and a simple identification, easy to 
open, easy disposal, easy placement on the shelf and easy shopping. In terms of 
promotional function these types of packaging can be fully used as promotional 
material for the producer. 

Fig. 4 Sample of shelf ready packaging 

  
Source: authors 

Overpack must be made from materials which tolerate influence of temperature 
and humidity. In transport of food under controlled temperature this overpack must be 
durable against damage (under the influence of temperature and humidity) and 
bending corners. During transport of fresh fruit and vegetables is the most common 
used pallets and this complete transport unit is fixed with shrink film. An example 
would be the shipment in big bags. 

Fig. 5 Sample of overpack 

  
Source: authors 
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1.1 Food contact materials 
During production, processing, transport and storage of food in advance of the 

final consumption of food coming into contact with a number of materials and articles. 
This contact materials are called “food contact materials, FCM”. This group of 
material contain all materials and equipment which purposely come into contact with 
foodstuffs, food materials and meals during the production process (production, 
packaging, storage, transport administration). This group contain small container for 
transport of food, food processing machines and packaging materials too.  This 
materials must be sufficient internal, because in opposite site can be dangerous for end 
consumer and quality of food. This group of materials cannot be included film and 
film editing foods that are commonly consumed with food (the surface of cheeses and 
meet products). 

In general, it can be assumed that the choice of suitable raw materials and 
additives, compliance with the requirements of good manufacturing practices, 
compliance with the conditions of application depending on type of material 
(temperature, time, type of food, interface), transport and storage created prerequisites 
for safe material/articles and this eliminating the risk migration of harmful substances 
in food. [6]   

Microbiological criteria 

Materials on articles use for food contact particularly packaging materials must 
be microbiological inert. Thus, the food must be protected against microbial 
contamination from the outside, and at the same time must not be a source of microbial 
contamination, the packaged food and not contribute to a growth promoting medium 
and the propagation of unwanted microflora. This requirement is part of the 
observance of good manufacturing practices. The process of selecting raw materials, 
method of manufacture, storage and last but not least way of dealing with packaging 
materials is vital to eliminate microbial contamination of food. . [6]   

Chemical criteria 

The most intensive FCM is monitored for chemicals that can migrate out of the 
material used in the food or the object. They monitor not only the starting materials but 
also the compounds which may arise as a subsequent degradation products of the 
starting materials but also the compounds which may arise interaction each other.  [6]   

Sensory criteria 

Another requirement imposed on FCM is sensory indifference. Material or 
articles intended to come into contact with food is not to be the cause of changes in the 
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sensory properties of food with which it comes into contact caused both passage of 
substances from materials and articles to food and also in case of packaging materials 
passage of substances from the external environment through the packaging to the 
food. [6]   

1.2 Basic legal regulations  
Basic legal regulations valid for all groups of materials and articles are defined in 

two Regulations: 

• Regulation (EC) No 1935/2004 of the European Parliament and of the 
council on materials and articles intended to come into contact with food, 

• Commission Regulation (EC) No 2023/2006 on good manufacturing 
practice for materials and articles intended to come into contact with food 

 

Regulation (EC) No 1935/2004 of the European Parliament and of the council on 
materials and articles intended to come into contact with food It gives the basis for 
ensuring a high level of protection of human health and consumers. This Regulation is 
based on the principle that materials (packaging materials) and articles intended to 
come into contact with food either directly or indirectly, must be sufficiently stable to 
prevent the transfer of substances to food, each material and article intended to come 
into contact with food placed on the market should comply with the requirements of 
this Regulation This Regulation defines: the scope, general requirements, labeling 
requirements in the marketing, traceability, 

 Regulation shall apply to materials and articles which in their finished state: 

• are intended to come into contact with foodstuffs 

• are already in contact with foodstuffs and are intended for that purpose, 

• it can be with them reasonably be expected to come into contact with 
food. 

The type of materials, from which can be produce this products are define in 
annex of this Regulation.  

In the context of this framework Regulation it is necessary to mention the role of 
the European Food Safety Authority (EFSA), which is responsible for approving new 
substances for toxicological evaluation will be used to manufacture plastic materials 
and articles. 

In article 15 of this Regulation are information about labelling of packaging of 
food. Materials and articles, which are not yet in contact with food when placed on the 
market, shall be accompanied by: 
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• the words ‘for food contact’, or a specific indication as to their use, such 
as coffee machine, wine bottle, soup spoon, or the symbol reproduced in 
Annex II; 

• if necessary, special instructions to be observed for safe and appropriate 
use; 

• the name or trade name and, in either case, the address or registered office 
of the manufacturer, processor, or seller responsible for placing on the 
market established within the Community; 

• adequate labelling or identification to ensure traceability of the material or 
article, as described in Article 17 of Regulation 1935/2004; 

• in the case of active materials and articles, information on the permitted 
use or uses and other relevant information  [5]   

 

Commission Regulation (EC) No 2023/2006 on good manufacturing practice for 
materials and articles intended to come into contact with food establishes rules on 
good manufacturing practices, defines the obligations of the business entity in relation 
to quality control assurance system that ensures conformity of raw materials, 
intermediate and finished products with the properties specified in the system quality 
assurance. 

This Regulation shall be applied to all sectors and at all levels of: 

• production, 

• processing and 

• distribution of materials and articles 

2 Active and intelligent packages 

“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; 
[2]   

“Intelligent materials and articles” means materials and articles which monitor 
the condition of packaged food or the environment surrounding the food; [2]   

Application of intelligent materials 

The function of intelligent materials and articles is tracking / monitoring of the 
status of food or the environment surrounding the food in order to obtain information 
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on the quality of packaged food during transport and storage. Examples of smart 
packaging are, for example. : Temperature indicators, indicators of internal 
composition of the atmosphere, freshness indicators. 

• Indicators of temperature –These are marks on the outer surface of the 
casing capable of visually indicate temperatures that has been exposed. 
Indicators are used: mechanical, chemical, and enzymatic irreversible 
changes. Temperature and timing are used to change the physical or 
physico-chemical properties of the substances that are modified by time 
and temperature. Importantly, the time and temperature indicators change 
their properties irreversibly, to give evidence of a exceeded the maximum 
allowable storage temperature or information about total energy (heat) 
absorbed inducer. Temperature and timing are especially important in the 
case of frozen and chilled foods. Registering defrosting the products can 
color change labels. Similarly, in the case of chilled foods, when stored at 
a temperature above the optimum temperature, there is a color change 
label. This is very important information for consumers about the 
possibility of improper quality and the development of pathogenic micro-
organisms in the product. [3]    

Fig. 6 Indicator of temperature on foodstuff 

  
Source: authors 

• Indicators of atmosphere – We can divide the oxygen indicators 
(indicators of the integrity of the container) indicators carbon (microbial 
stability indicators) and humidity indicator. The principle of using 
atmospheric indicators are redox-sensitive color changes (methylene blue) 
due to a chemical or enzymatic reaction or change in color pigments due 
to pH shift. The food packaging on the inner surface of the packaging 
labels are placed with surfaces or tablet inserted in a transparent bag. 
Their color varies depending on the composition of the surrounding 
environment and read through the transparent packaging material. 

• Indicators of freshness – the principle of the detection of volatile 
metabolites (amines, ammonia, carbon dioxide, diacetyl), which are 
released during the aging of the packaged food (e.g. an indicator for 
monitoring the packaged fish). [6]   
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3 Transport equipment 

When transporting food under controlled temperature is required to carry out 
such operations special trailers or containers. Therefore, it is an integral part of 
packaging logistics for the transportation of food and location in such means of 
transport. 

In ATP are equipment divided into 4 categories: 

• Insulated equipment – this equipment has the body build with insulated 
walls, doors, floor and roof. This construction eliminated exchange heat 
between indoor and outdoor. The overall coefficient of heat transfer is 
such that equipment to one of these categories: 

IN = normally insulated equipment 

IR= heavily insulated equipment 

The overall heat transfer coefficient (K coefficient) is: 

 

       (1) 

where W ........... heating power or cooling capacity 

 S ............ surface area 

 ∆T .......... constant absolute temperature 

  

• Refrigerated equipment- insulated equipment with a source of cold other 
than mechanical unit. 

• Mechanically refrigerated equipment – insulated equipment with its 
own refrigerating appliance. This class is divided into 6 categories. This 
categories incurred from selected the right temperature (for example class 
A is equipment with option cooled space between + 12 °C and 0 °C 
include) 

• Heated equipment 
In the other hand, cold storages can be classified into different categories 

depending upon the controlling parameters inside the storage room. They are as 
follows: 

Control atmosphere cold storage: Control atmosphere cold storage mainly used 
for long-term storage of perishable fruits. In this type of cold storage, apart from 
temperature, concentrations of oxygen, carbon dioxide, ethylene and nitrogen are 
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maintained as per the requirement of the storage materials. These are mainly used for 
the storage of apples, pears, lemon, litchi, mango and other perishable fruits.  

Temperature controlled cold storage: This type of cold storage is mainly used 
for storage of grains, dry fruits and spices. In this type of storage constant pre-
determined temperature is maintained throughout the room. 

High humidity cold storage: This type of cold storage is mainly used for 
storage of fresh vegetables. In this type of storage, constant pre-determined 
temperature with high humidity is maintained throughout the room. Apart from 
temperature and humidity, carbon dioxide and air circulations within the products are 
maintained automatically.  

Fig. 7 Sample of regrigerated container and trailer 

 
Source: authors 
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Resume 

When foods are transported have to be complied numerous safety requirements. 
These have to be met in packaging of the goods so as to maintain food safety. 
Consequently, this article describes the use of package for the transportation of food, 
active and intelligent packaging used to improve food safety. It is necessary, know, 
which Regulations regulate requirements for packages and materials for packages. 
Packages have to be produce from safe and approve materials. For transport 
companies is important know, which mean of transport and transport equipment use 
for this type of goods. It is also necessary to ensure the transport of such goods is 
approved and designated vehicles, their description is also provided in this article. 
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