
• EXTRINSIC PARAMETERS 

• The extrinsic parameters of foods are not substrate 
dependent.  

• They are those properties of the storage environment 
that affect both the foods and their microorganisms.  

• As follows: 

1. Temperature of storage 

2. Relative humidity of environment 

3. Presence and concentration of gases 

4. Presence and activities of other microorganisms 



1. Temperature of storage 

• It is customary to place microorganisms into several 
groups based on their temperature requirements for 

growth: 

•   

 



• Most psychrotrophs of importance in foods belong to the 
genera: 

 Pseudomonas  

 Enterococcus 

 Shewanella 

 Brochothrix 

 Flavobacterium 

 Lactobacillus 

 Psychrobacter 

 

• Psychrotrophs grow well at refrigerator temperatures and 
cause spoilage at 5–7◦C of meats, fish, poultry, eggs, ... 

• The psychrotrophs found most commonly on foods are 
those that belong to the genera Pseudomonas and 
Enterococcus. 

 



• Some organisms such as Enterococcus faecalis can grow 
over a range from 0◦C to >40◦C. 

• Most thermophilic bacteria of importance in foods 
belong to the genera: 

Bacillus 

Paenibacillus 

Clostridium 

Geobacillus 

Alicyclobacillus 

Thermoanaerobacter 

 



• Molds have wider ranges of temperature than 
bacteria (like pH, osmotic pressure and nutrient 
content). 

• Many molds are able to grow at refrigerator 
temperatures, notably some strains of Aspergillus, 
Cladosporium, and Thamnidium. 

• Yeasts grow over the psychrotrophic and mesophilic 
temperature ranges but generally not within the 
thermophilic range. 

 

 



 

• Although it would seem desirable to store all foods at 
refrigerator temperatures or below, this is not always 
best for the maintenance of desirable quality in some 
foods. 

• For example, bananas keep better if stored at 13–
17◦C than at 5–7◦C. 

• A large number of vegetables such potato as are 
favored by temperatures of about 10◦C. 



• Temperature of storage is the most important 
parameter that affects the spoilage of highly 
perishable Foods. 

• The rate of spoilage of fresh poultry : 

 at 10◦C is about twice that at 5◦C 

 a15◦C is about three times that at 5◦C 







2. Relative humidity of environment 

• The RH of the storage environment is important both 
from: 

 The standpoint of aw within foods 

 The growth of microorganisms at the surfaces  

• When foods with low aw values are placed in 
environments of high RH, the foods pick up moisture 
until equilibrium has been established.  

• Likewise, foods with a high aw lose moisture when 
placed in an environment of low RH.  

• Relationship between RH and temperature: 

The higher the temperature, the lower the RH, and vice versa. 



• Surface spoilage: In the refrigerator, surface spoilage 
occurred before deep spoilage occurs in food such as 
improperly wrapped beef cuts. 

Why? 

High RH of the refrigerator 

Meat-spoilage biota is generally aerobic (deep 
sections of meat have often low O2).  

 

 

 

 









Sugar  

Breweries  

Coffee Powder 

Milk Powder 

Seed Storage 

20 - 35%  

35 - 45%  

30 - 40%  

20 - 35%  

35 - 45% 

RH Food item 



3. Presence and concentration of gases 

• Carbon dioxide (CO2) is the single most important 
atmospheric gas that is used to control 
microorganisms in foods. 

• O2 and O3 (Ozone) are important in modified 
atmosphere packaged (MAP) foods. 

• O3 : 

has antimicrobial properties. 

strong oxidizing agent. 

should not be used on high-lipid-content foods 
since it would cause an increase in rancidity.  

 is recognized GRAS (generally recognized as safe) 
in Australia, France, and Japan and USA.  

 



4. Presence and activities of other microorganisms 

• Some foodborne organisms produce substances that 
are either inhibitory or lethal to others;  

 These include: 

 Antibiotics 

 Bacteriocins 

 Hydrogen peroxide 

 Organic acids 

 


