
Control of Microbial 

Growth
Benilda Ramos-Butron



Terminologies Related to Control of Microbial Growth







Actions of Microbial Control Agents

1. Alteration of Membrane Permeability

2. Damage to Proteins and Nucleic Acid



Control of Microbial Growth

Terminologies

1. Thermal death point - lowest temperature at which all the microorganisms in a 

liquid suspension will be killed in 10 minutes (constant time)

2. Thermal death time - the minimal length of time for all bacteria in a liquid 

culture to be killed at a given temperature (constant temperature)

3. Decimal reduction time - is the time, in minutes, in which 90% of a population 

of bacteria at a given temperature will be killed 



























Desiccation - absence of water to the microbial cell



Osmotic Pressure 









Chemical Methods of Microbial Control



Principles of Effective Disinfection

1. Concentration

2. Nature of the material being disinfected

3. pH

4. Contact with the microbe



Evaluating Disinfectants

Use-Dilution Tests Disk-Diffusion Method



Types of Disinfectants



Phenol and Phenolics

- Also called carbolic acid

- Phenolics - derivative of phenol

Phenol Phenolics





Bisphenol

- Derivative of phenol that contains two phenolic groups connected by a bridge 

(hexachlorophene and triclosan)



Biguanides

- Includes chlorhexidine

- Broad spectrum for skin and mucous membranes



Halogens

- Refers to iodine and chlorine 



Halogen 

- Chlorine 

- Forms: calcium hypochlorite (Ca(OCl)2 (chloride of lime), sodium hypochlorite 

(NaOCl) and chloramine (Cl and ammonia)







Alcohol

- Kills bacteria and fungi but 

not endospore and 

nonenveloped viruses





Heavy Metals and their Compounds

- Ag, Hg, and Cu

Oligodynamic action - refers to the ability of very small amount of heavy 

metals to exert antimicrobial activity 







Surface Active Agents

- “Surfactants” can decrease surface tension among molecules of a liquid 

- Soaps and detergents



Quaternary Ammonium Compounds (QUATS)

- Bactericidal against Gram + 

bacteria

- Fungicidal, amoebicidal and 

virucidal against enveloped 

viruses 

- Cleaning ability is related to the 

positively charged portion - the 

cation





Chemical Food Preservatives

1. Sulfur dioxide - wine making disinfectant

2. Sodium benzoate

3. Sorbic acid or potassium sorbate 

4. Calcium propionate 

5. Sodium nitrate/nitrite



Antibiotics

- Nisin and natamycin, prevents endospore forming bacteria in cheese and 

antifungal antibiotic for foods, respectively



Aldehydes 

- One of the most effective antimicrobial agents 

- Formaldehyde and glutaraldehyde

- Action: inactivate proteins



Gaseous Chemosterilizers

- Chemicals that sterilize in a closed chamber 

- Ethylene oxide 



Peroxygens

- Exert antimicrobial 

activity by oxidizing 

cellular components 

- Ozone, hydrogen 

peroxide, and 

peracetic acid, and 

benzoyl peroxide 
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