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Difference between 
Luminescence and Fluorescence

In Fluorescence or Absorption 
photometry, the intensity of the 
outcoming beam measures the 
concentration of a reactant or a 
product.

The excitation is physical

In luminescence, the light intensity is 
a direct measure of the reaction 
rate.

The excitation is chemical( 
reaction), where a reactant is 
consumed.



Comparison between Luminescence and Fluorescence



Salient features of 
Luminometry

• Luminometry: 10,000 times more sensitive 
than absorption spectroscopy, 1000 times 
more sensitive than fluorometry.

• Can detect as little as 0.6 picograms of ATP 
or .1 femtograms of luciferase.



• Chemiluminescence - Studying light emitted 
by a chemical reaction

• Bioluminescence - type of 
chemiluminescence in which the chemical 
reaction is catalyzed by enzymes

Bioluminescence



Advantages

• light output proportional to the amount of 
material present.

• Extraordinary sensitivity, wide range and 
Inexpensive instrumentation



Applications

• Microbial Contaminations

• Biomass Estimation

• Clinical Research



Microbial Estimation
• Luminometric assay of ATP measures all the micro-organisms 

present in a sample. 

Application

#Drinking water Contamination
#Microbiological control of 

pharmaceuticals, cosmetics,milk, and 
other food products



Biomass Estimation

• Total live Biomass estimation in soil and sediments

• Effect of pollutants in marine micro-organisms 



Clinical Research

• Assessing the effect of antibiotics on microbial 
growth

• Effect of various drugs on mamallian cells



Principles of Analytical Applications



A

Integrating  eqn A

Light intensity is proportional to the rate

b is some constant, combining A and B, we get
B



Reaction types
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• Extract ATP using Trichloroacetic acid 

• TCA releases ATP from cells and inactivates 
ATP-degrading enzymes.

• TCA also inhibits luciferase reaction, it is 
important to determine the minimum 
amount of TCA necessary.                                                                                     

Extraction Methodology 



Extraction of ATP

• ADP and adenylate kinase presence results 
in a background emission, because of the 
production of ATP. 

• ADP is removed by the treatment with 
aphyrase









Luminometry Set-up



How it works

• ATP is the limiting reagent

• light reaching the photomultiplier tube is 
proportional to the amount of ATP in the 
sample.



Features of ATP reaction

• ATP dependent oxidation of luciferin by 
luciferase produces light

• When ATP is the limiting factor of the 
oxidation, the amount of light produced is 
proportional to the ATP concentration of 
the sample.



Studying Coupling reactions
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Substrate Analysis

Other Applications

Enzyme activity






