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Food Cold Chain – Generic Process Flow Diagram

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

Receiving

Storage

Processing

Distribution

Display



Premise

People

Product

Process

Documentation

4Food Cold Chain - Muhammad Altaf23-Feb-2019

Inspection 
Focus



5Food Cold Chain - Muhammad Altaf23-Feb-2019
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Food preservation at low temperature comprises two 
distinct processes; Chilling and  Freezing. 

• Chilling is the application of temperature in the range 
of 0 C to 5 °C. i.e., above the freezing point of the 
food.

• Freezing uses temperature well below the freezing 
point, conventionally below – 18 °C.
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Principle:

Preservation of food by Low temperature storage –
molecular mobility is depressed and therefore chemical 
reactions and biological processes are slowed down at 
low temperature.

7Food Cold Chain - Muhammad Altaf23-Feb-2019



Low temperature depress the activities of microorganisms 
and enzymes.

Therefore; refrigeration retards spoilage 

but it cannot improve the initial quality of the product, 
hence the importance of assuring particularly high 
microbial quality in the starting material.
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Enzymatic Activity:

Enzyme activity is slowed 
down but not totally 
eliminated by refrigeration, 
even below freezing 
temperature. 
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Enzymatic activity in chilled and frozen foods is of 
considerable technological significance.

Such activity may be desirable, in case of the aging of 
chilled meat or in the development of flavor in many 
kinds of cheeses but it can be a source of deterioration 
such as activity of proteases  or lipases in meat etc.
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Refrigerated and frozen foods have a definite shelf life, the 
length of which depends on the storage temperature. 

The preserving action of cold exists only as long as low 
temperature is maintained, hence the importance of 
maintaining a reliable “cold chain” all along the cold food 
chain is very important. 
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Refrigeration in the food industry

• The use of refrigeration in the food industry is not 
limited to preservation. 

• Refrigeration is applied for a number of other 
purposes such as hardening (butter, fats), freeze 
concentration, freeze drying, air conditioning 
including air dehumidification and cryo-milling.  
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Food Spoilage during storage: 

Chemical Spoilage:

Chemical spoilage such as non-enzymatic browning and 
loss of some nutritional content and vitamins may 
occur during storage. 
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Effect on microorganisms

With respect to the effect of temperature on microbial 
activity, microorganisms are grouped into four 
categories; 

1. Thermophiles (above 50 °C)

2. Mesophiles (20 °C - 45 °C)

3. Psychrotropes (4°C - 25 °C)

4. Psychrophiles (0 – 15 °C)  

Growth rate is slow at low temperature.
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Active tissues means food such as 

 fruits and vegetables after 
harvest or 

 Meat after dressing in view of 
their biochemical activity. 
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The principle biochemical 
post-harvest process that 
occurs in fruits and vegetables 
is RESPIRATION, whereas 
sugars are burnt, Oxygen is 
consumed and carbon dioxide 
is evolved.
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Respiration is the most important cause of deterioration of fruits 
and vegetables during storage. 



Shelf life of fresh produced is inversely proportional to 
the rate of respiration. 

The rate of respiration is closely related to the 
temperature. The rate of respiration increases by 2 to 4 
fold for every 10 °C increase in the temperature within 
the range of usual storage temperature. 
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However, too low storage 
temperatures may cause a 
condition known as CHILL INJURY 
in certain commodities and must 
be avoided. 

Fruits and Vegetables differs in 
the intensity of their respiration 
rate.
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There is a rough classification of some fresh produce 
with respect to their respiration rate during storage;

1. High Respiration Rate 

2. Medium Respiration Rate

3. Low Respiration Rate
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High Respiration Rate: 

Fruits like, Avocado, Asparagus, vegetables like cauliflower, 
berries etc.

Medium Respiration Rate:

Banana, apricot, plums, carrot, cabbage, tomatoes

Low Respiration Rate:

Citrus, apples, grapes, potatoes
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Many crops undergo a process of post-harvest ripening 
during storage. 

• These are called climacteric species, because their 
rate of respiration increases to a maximum in the 
process. Ethylene is produced and acts as a ripening 
hormone. 

• Apple, bananas and avocado are climacteric, while 
citrus and grapes are non-climacteric. 
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Control of Rate of Respiration: 

It is possible to control the rate of respiration of fruits, 
and vegetables with the help of refrigeration alone or 
through the combination of refrigeration and 
controlled atmosphere storage.

Low temperature alone is not always sufficient for 
extending the shelf life of fruits and vegetables. 
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Effective of Relative Humidity on food during storage:  
• Another important condition that must be controlled in post-

harvest storage is relative humidity. 

• Loss of water is often the cause of texture deterioration, 
wilting, shriveling, etc.

• Water loss may be minimized by storing  at high relative 
humidity, but humidity levels that can promote growth of 

MOLD must be avoided.
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Numerous changes in physical properties caused by exposure to low 
temperatures may have significant effects on food quality. 

Some of these changes are;

1. Increase in viscosity

2. Decrease in solubility, resulting in crystallization, precipitation, 
cloudiness.

3. Hardening, change to rubbery and glassy state in carbohydrates.

4. Hardening of fats.

5. Decomposition of colloidal systems such as emulsions and gels.
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For a very large number of food products, freezing 
represents the best preservation method with respect 
to food quality. 

The nutritional value, flavour and colour of foods are 
affected very slightly, if at all, by the process of freezing 
itself. 

The main quality factor that may be adversely affected 
by freezing is the texture. 
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• The exceptional efficiency of freezing (low temperature) as a 

method of food preservation is, to a large extent, due to the 
depression of water activity (as a result of conversion of water 
to ice) and the rate of reaction is generally very slow. 

• When food is frozen water separate as ice crystals and 
remaining non frozen portion becomes more concentrated in 
solutes. (Freeze Concentration / Freeze Drying)
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Physical changes such as, 

Formation of large ice crystals with sharp edges, 
expansion, disruption of the osmotic equilibrium 
between the cells and their surroundings, may induce 
irreversible damage to the texture of vegetables, fruits 
and the meat foods. 
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Some common types of deterioration in frozen foods are; 

• Protein denaturation, 

• Protein – Lipid Interaction,

• Accelerate oxidation of lipids and 

• Oxidative changes in general (e.g., loss of some vitamins 
and pigments). 

• Destruction of the colloidal structure (gel, emulsions) of 
the food. 
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It has been recognized that such types of freezing 
damages can be minimized in the case of quick freezing 
where small ice crystals are formed instead of large ice 
crystals. 
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Frozen food stabilities (other than temperature control) 
depending on many factors including but not limited to 
the; 

• Quality of raw material, 

• Product ingredients, 

• Processing, and 

• Packaging materials and etc. 
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• Individual Product Standards &

• UAE.S 150- 1: 2017

• UAE.S 150 - 2
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• Chill Meat Storage (1± 0.5) °C

• Frozen Meat Storage (- 18)°C.

• Quick freezing: 
from (-1)°C to (-5)°C

(- 18)°C 

chilled meat 
(1 and 4)°C.

frozen meat (-18) °C
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• Butter, Frozen Yoghurt 
5 °C (-18 °C) 

• Pasteurized cream, Cheese, Milk
5 °C

• Laban 0 to 5 °C

• Fish – 0.5, 1 °C

• Chicken –1 °C to + 4 °C
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internal food inspection procedures, guidelines and 
inspection checklists 

food inspection procedures, 
guidelines and inspection checklists
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Many
More

Muhammad Altaf (Principle Food 
Inspection Specialist) 
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Summary
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temperature 
fluctuation during 
transportation
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aren’t 
belongs to supermarkets

lack of 
calibration of thermometers and 
maintenance
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Flat-bed display freezers

• Open top display – temperature 
increased.

• Over loading
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Ice Formation is observed in front of 
evaporators inside walk-In-Freezers.

Ice Formation on floor 
inside walk-In-Freezers.
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Water condensation on ceiling is observed in 
front of evaporators inside walk-In-Freezers.

Water condensation on ceiling is observed in 
front of evaporators inside walk-In-Freezers.
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Temperature Monitoring Gauge 
are not properly calibrated
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Chiller and freezer temperature 
monitoring devices calibration
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In some cases:

• No backup plan and alarming system of cold stores.

• Loading and unloading of foodstuffs 
2 hours on 

loading bay

Automatic door closing system 

congested, unorganized and without proper stacking

Storage and transportation no proper temperature 
monitoring and recording 

• Food Safety in charge
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Zero 
Food 

Waste
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