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HISTORY OF 
INDIGO DYE

• One of the oldest dyes used for textile 
dyeing

• Sources: 

• Plant extract from the genus indigofera

• Chemical synthesis 

• Microbial synthesis

• Uses: 

• Used in ancient history to produce blue 
colour

• Dying cotton, wool and silk

• Production of blue jeans
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AIM OF THE STUDY

• Produce naphthoquinone and salicylic acid from 
microorganisms 

• Verify that indigo formation is a property of bacterial 
dioxygenase enzymes 



METHODS 

• NAH7 DNA cloned in E-coli:



RESULTS



RESULTS

E-coli grown in 
ampicillin free 

medium

Couldn’t oxidize 
naphthalene and 

synthesise 
indigo 

Media with 
tryptophan or 

indigo

Indigo formation 
enhanced

E-coli cultured 
with luria broth 

and glucose 

no inddigo 
formation 
observed 

Indole added to 
cultures of 

P.putida 

formation of 
indigo

• To Confirm That Naphthalene 
Deoxygenase Cause Indigo 
Synthesis



RESULTS

Indigo is synthesized by two enzymes in E-coli



RESULTS

Indigo formation by different 
bacterial strains with different 

hydrocarbons



DISCUSSION

• Provide a sustainable alternative for chemical synthesis of 
indigo dye from microorganisms

Pollution produced from denim factories using chemically  synthesised indigo 



LIMITATIONS OF MICROBIAL 
SYNTHESIS OF INDIGO

No large-scale industrial 
biotechnological process 

for producing indigo 
Enzymes are 
expensive
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