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Measurement of ATP reagents 

The luminescence of fireflies and sea fireflies is the luciferin-luciferase reaction seen when a substrate called 
luciferin is oxidised by luciferase, a type of oxidase. Using this luminescence system, measurement was 
performed on adenosine triphosphate (ATP), which is used in the detection of bacteria. 

 
 
 
 
 
 
 

Fig. 1. Luciferin-luciferase reaction 

 

Reagents 

1. ATP measurement kits: (1) Kinshiro (manufactured by TOYO B-Net Co., Ltd.), Cosmo Bio Co. Ltd.; (2) 
Lucifell 250, Kikkoman Corporation  

2. ATP standard reagents: products manufactured by the respective companies; (1) was diluted with 
distilled water; (2) was diluted with diluent (HEPES buffer solution) manufactured by Kikkoman 

 
Detectors   

1. Measurement of time course of amount of luminescence: 
CLA-IDsp Chemiluminescence Analyzer (high-sensitivity 
photomultiplier tube (PMT) type) + CLS-MX Sample Chamber 

2. Luminescence image measurement: CLA-IMG (custom-order 
black-box type) 
High-sensitivity EM-CCD camera (gain: 150) + Image Intensifier 
(II) (gain: 7), exposure time: 10 seconds 

 
Method 

1. Luminescence time course measurement: 200ul of 2 × 10-14 to 
10-11 M ATP standard solution was placed in a stainless-steel 
Petri dish, 100ul of luminescence reagent was added at 30 
seconds, and measurement was performed at 24°C under air. The 
integrated value of the counts from 30 seconds to 300 seconds at 
each ATP level was plotted to create a calibration curve. 

2. Luminescence image measurement: 100ul of 2 × 10-14 to 10-11 M ATP 
standard solution was placed in a 96-well microplate, 100ul of 
luminescence reagent was added, and the luminescence image was 
measured. 

 
Results 

1. Good linearity was observed, with luminescence up to about 1 x 10-13 
M having a correlation coefficient of 0.97. The actual sample volume 
was 20amol in 200ul for 1 x 10-13 M, and 200amol in 200ul for 1 x 10-12 M. Using a high-sensitivity 
PMT-type Chemiluminescence Analyzer, measurement of 200amol and below was also possible. 

2. In the luminescence image measurement, the amount of luminescence increased in the order of 
concentration, and luminescence could be detected to about 10 femtomoles (fmol). 
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