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Chemical Control

Dye solutions

 The incorporation of dyes into culture media for the purposes of isolation
and differentiation of bacteria

 Gram-negative bacteria exhibited greater resistance to dyes than gram-
positive bacteria. Basic dyes are more inhibitory than acidic and neutral
dyes at the same concentration.

 Crystal  violet  has  an  antibacterial  action  against Escherichia  coli,
Staphylococcus aureus, Streptococcus faecalis and Bacillus subtilis. The
effect  of  the  dye,  measured  as  minimum  inhibitory  concentration  or
retardation of growth, increases as the pH rises from 6 to 8.
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Alcohol

Mode of action

Application

 Alcohol may cause dehydration and turn to be microbiostatic.

 Alcohol is effective in reducing the microbial flora of skin and for the
disinfection of clinical oral thermometers.
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 Alcohol concentrations above 60% are effective against viruses

 Due to its cleansing or detergent action, alcohol has an effective surface
disinfection for removal of microorganisms 

Acid

Mode of action

 Acidic disinfectants function by destroying the bonds of nucleic acids and
precipitating proteins. 

 Acids also change the pH of the environment making it detrimental to
many microorganisms.
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Alkali

 Sodium or ammonium hydroxide, sodium carbonate, calcium oxide are
effective antimicrobial agent 

 Alkaline  agents  work  by  saponifying  lipids  within  the  envelopes  of
microorganisms.

 It destroys proteins by hydrolysis
 The activity of alkali compounds is slow but can be increased by raising

the temperature. Alkalis have good microbicidal properties

Halogen
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Tincture of iodine is applied
as  an  antiseptic  in
households  and  hospitals  to
disinfect  wounds,  cuts,
scratches.
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Inactivate  enzymes  and
cellular  proteins  that  require
tyrosine for activity

Iodophores  are  used  in
hospitals for preoperative skin
degerming  and  in  hospitals
and  laboratories  for
disinfecting.

Heavy Metal

 Heavy metals  (like mercury, silver)  and heavy metal  compounds have
some degree of toxicity for microorganisms. 

 They act as germicides.
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1% silver nitrate solution
can be applied on eyes as
treatment  for  opthalmia
neonatorum
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Phenol and   Phenol derivatives
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1%  phenol
solution  used  as
skin  disinfectant
and 0.5% as gargle
in glycerol
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Formaldehyde

Formaldehyde acts by alkylation of chemical groups in proteins and nucleic 
acids. 
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Ethylene Oxide

 Ethylene  oxide (C2H4O),  sometimes  called  oxirane,  is  an  organic
alkylating gas with very potent and highly penetrating properties. 

 Ethylene oxide is capable of destroying most viruses, bacteria, and fungi,
including bacterial spores. 

 It  reacts with protoplasm, DNA, and proteins and deactivates enzymes
and other biologically important components of a living organism. 

 Ethylene  oxide  is  more  effective  in  killing  microorganisms under  dry
conditions.

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/bacterial-spore
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/protoplasm
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Detergents
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