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Physical factors influencing growth

Temperature

 Temperature influences rate of chemical reactions and protein structure
integrity -----rate of enzyme activity

 At  low temperature, every 10oC rise in temp.  metabolic activity rises
--growth occurs

 At  high  temp.  bacteria  killed  by  denaturing  enzymes,  inhibiting
transport carrier molecules or change in membrane integrity

 Each bacteria shows a characteristic temperature dependence
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Examples :

Psychrophile : 
Flavobacterium sp.

Mesophile : Escherichia
coli

Thermophile : Bacillus 
stearothermophilus

Hyperthermophile : 
Thermococcus celer
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pH

 The activity of microbial enzymes depends on the charge present on the
surface of amino acids

 Any change in environmental pH alters enzyme activity ---- affect the
growth
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Examples 

Acidophile : 
Lactobacillus 
acidophilus

Neutrophile : E. coli

Alkaliphile : Vibrio 
cholera

 Growing  microorganisms  produce  acidic  and  basic  metabolic  waste
products.

 These wastes become inhibitory agents ------ alter the pH of environment

 Thus, citrate or phosphate buffers are added to maintain constant pH of
the medium

Osmotic pressure

 Pressure exerted on bacteria by their environment

 One of the major agents exerting such pressure is solute concentration 

 Microorganism  obtain  almost  all  their  nutrients  in  solution  from  the
surrounding water 

 They require water for growth and are made up of 80 – 90% water 

 Availability  of  water  depends  on  two  factors:  #  water  content  at  the
surrounding environment  # Conc. of solutes (salt, sugars etc.) dissolved
in the water 

 Water activity inversely proportional to osmotic pressure

 Most microorganisms grow well only near pure water activity (around 1)
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Salt Concentration

 A specific concentration of NaCl is required for microbial growth in vitro

 It is equal to normal saline salts concentration (0.9% NaCl)

 Halophilic bacteria resist high salt concentration
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Halophilic organisms (grow optimally at > 0.2 M NaCl) can be divided
into:

 Obligate : requiring a high salt conc.
 Extreme : requiring very high levels of salt (5-6 M NaCl)
 Facultative or tolerant : can grow either with or without elevated salt 

levels 



© Kakali Roy ,Vivekananda College , Thakurpukur

CFU
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Sterilization

Definition

 A physical or chemical process that completely destroys or removes all
living microbial cells, viable spores, viruses etc. from an object or habitat.

Examples   

 When sterilization  is  achieved by a  chemical  agent  ----called  sterilant
---such as Hydrogen peroxide, Nitrogen dioxide, Formaldehyde solutions.

Disinfection   

Definition

 A  process  of  destruction  or  removal  of  all  living  pathogenic
microorganisms or organism capable of giving rise to infection.

 It does not destroy bacterial spores.

Application

 In  hospital environment, for cleaning of bedpans, surfaces, also for
skin disinfection before surgical operation.

 In  microbiology  laboratory,  for  skin  disinfection,  instrument
disinfection, laboratory surfaces cleaning and others.

 water purification and domestic disinfection in food preservation area
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Examples

An  agent  (chemical  or  physical)  used  to  carry  out  disinfection  called
disinfectant  (which is  used only  on inanimate  objects)  such  as  Alcohol,
Formaldehyde solution, Phenol, Sodium hypochlorite (household bleach).

Antiseptic

Definition

An agent that causes destruction or inhibition of growth of microorganisms
(bacteria,  viruses,  fungi)  on  living  surfaces  such  as  skin  and  mucous
membranes.

Application

Applied to living tissue for the purpose of preventing infection.

 

Example

Hydrogen peroxide, Tincture of Iodine, Chlorhexidine gluconate, Alcohol.
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Sanitizer

Definition

An agent that reduces the number of microorganisms to a safe level

Application

 Food contact sanitizers are commonly used in the food industry to treat
surfaces  such  as  those  of  mixing  and  cooking  equipment,  dishes  and
utensils.

 Non-food contact sanitizers are used to treat surfaces such as those of
counters, floors, walls, carpets, air and laundry.

 Hand sanitizer used to decrease infectious agents on the hands

Example

Peroxyacetic acid, Hydrogen peroxide, Chlorine dioxide, Isopropyl alcohol

Germicide

Definition

An agent that destroys germs, harmful microorganisms 

Application

 Germicides  can  be  used  to  inactivate  microorganisms  in  or  on  living
tissue (i.e. antiseptics) or on environmental surfaces (i.e. disinfectants).

 Used in dentistry
 Used in hand wash

Example

Gluteraldehyde, Chlorhexidine gluconate (0.12- 4%), Alcohol, Triclosan.

Antimicrobial agent

Definition

A natural  or  synthetic  substance that  kills  microorganisms (bacteria,  viruses,
fungi, protozoa) or inhibits their growth.
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Application

Example

Antibiotics (like Penicillin, Tetracycline), Sulfonamides, Quinolones, Benzoic
acid, Phenol, Phenyl mercuric acetate, Formaldehyde solution.  
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Physical method of Disinfection and Sterilization

Heat sterilization is the most widely used and reliable method of sterilization,
involving destruction of enzymes and other essential cell constituents.

Dry heat
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 It employs higher temperatures in the range of 160-180oC and requires
exposures time up to 2 hours, depending upon the temperature employed. 

 The vital  constituents  of  cells  such as proteins  (enzymes)  and nucleic
acids are denatured by oxidation.

 The benefit  of  dry heat  includes  good penetrability  and non-corrosive
nature.
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Moist heat 

 Moist  heat  is  more  effective  than  dry  heat  because  water  is  good
conductor of heat than air

 It kills microorganisms by coagulating and denaturing their enzymes and
structural proteins.

Mode of action

 Denaturation of proteins
 Destruction of membranes
 Destruction of DNA

Types

 Boiling
 Steam under pressure (autoclaving)
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Pasteurization

 Controlled  heating  at  temperatures well  below  boiling  (<100oC)
----reduces total microbial population and thereby increases shelf life of
treated material
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Autoclave ( Above 100  o  C temperature)
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Filtration of air

To make air free from unwanted microbes, a device called Laminar air flow is
used at appropriate times in laboratories.
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 Radiation refers to transmission of energy in a variety of forms through
space or a medium, the most  effective type of radiation to sterilize or
reduce microbial growth is through electromagnetic radiation.

 Streams of minute particles of matter are α and β radiation
 Radiation sterilization causes damage to DNA and results in cell death
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Application
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