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SUMMARY  

Bioluminescence, the chemically-induced production of light within a living organism, 

is a process which varies among organisms. It has many applications in the natural world and 

is capable of having many more in the synthetic production and other uses. Living light is a 

remarkable phenomenon in the organisms serving many purposes. It is a unique type of light 

production and has many implications for use in the modern world. The application of 

bioluminescence holds great possibilities for medical science, biotechnology, microbiology 

and some commercial purposes. 

 

INTRODUCTION 

Bioluminescence word is derived from the Greek word bios = "living" and the Latin 

word lumen ="light" (Wikipedia, 2020). It is different from phosphorescence and fluorescence. 

More specifically however, it is defined as “the production and emission of light by a living 

organism as the result of a chemical reaction during which chemical energy is converted to 

light energy.” Bioluminescence is a subset of chemoluminescence (also called 

chemiluminescence), a type of reaction that produces light by means of a chemical reaction 

(Binger, 2007).  

 

Bioluminescent organisms 

            Bioluminescent organisms can be found on both land and in water bodies. Ninety per 

cent of the animal species in the deep ocean are capable of producing light. It has also been 

estimated that approximately 17 group and at least 700 genera contain bioluminescent 

organisms. Some of the bacteria, fungi, mollusk, annelid, arthropod on land and some marine 

and fresh water bacteria, dinoflagellate, radiolarian, cnidarian, ctenophore, nermatean, 

mollusk, annelid, cheatognath, crustacean, chordate etc. are bioluminescent groups (Viviani, 

2009). There are no plants or flowering plants, birds, reptiles, amphibians that are 

bioluminescent (Gajendra and Kannan, 2002). 

 

Bioluminescent insects  
            Some beetles like Firefly, Click beetle, Railroad worm, Staphylinid beetle, flies-fungus 

gnat, bugs-lantern fly and Collembola-springtail and cockroach possesses bioluminescence. 

 

Mechanism of bioluminescence 
            Bioluminescent creatures produce chemical luciferin (a pigment) and an enzyme- 

luciferase. The luciferin reacts with oxygen to produce light. The luciferase acts as a catalyst 

to speed up the reaction, which is sometimes mediated by cofactors such as calcium ions or 

ATP.  

 

Significance of bioluminescence to insect life 

Finding mates 
Female preferentially responded to the longest   duration flashes of male Photinus 

ignitus for mating. Female Photinus responded preferentially to flashes produced by male over 

larger or closer lanterns (Cratsley, 2004). Males of certain fungus gnat species orient towards 

adult-female and pupal lights to locate mates (Sivinski, 1998). 

Insect Bioluminescence, Significance and Future Thrust 
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Communication 

In insects green bioluminescence is generally selected for intra and inter specific 

communication purposes (Viviani, 2009). 

 

Luring prey and defence 
Female Photuris- fireflies are using false signal to lure the males of other species and 

then eat them. Some beetles flash orange light to scare away their enemy (Trimmer et al., 2001). 

The railroad worms use luminescence of the lateral lanterns for defense purposes.  

   

Bioluminescence significance to entomology 

Bioluminescence is applied in pest management for mapping distribution patterns of 

insect pests (Gajendra and Kannan, 2002). 

 

Significance of Bioluminescence to Other Biosciences 

Medical science 

 Bioluminescence imaging is used for eye cancer detection. Klug (2002) stated that 

bioluminescent organisms are used to illustrate progression of infection and to assist in AIDS 

research. ATP bioluminescence was also used as a measure of cell proliferation and 

cytotoxicity.  

 

Biotechnology 

Luciferase systems are widely used in the field of genetic engineering as reporter genes. 

Genetically modified organisms utilizing bioluminescence include transgenic mice, fish, and 

microbes such as bacteria and fungi.  

 

Microbiology 

Bioluminescent Salmonella were used for assessing the efficiency of constructed phage 

based biosorbent (Sun et al., 2001). ATP bioluminescence is used for the detection of the 

microbial contamination in food and beverages (Ceresa and Ball, 2007). 

 

Veterinary science 
Bioluminescence was used experimentally to monitor the growth of tumor in mouse 

(Hawe and Reilly, 2010). Bioluminescent reagent is used to monitor inflammatory process in 

animal body.  

 

Commerce and trade:  
ATP bioluminescence was used to detect the pathogens in milk and to monitor hygiene 

in dairy industry (Griffiths, 1993). The bioluminescence imaging is a sensitive and effective 

tool to detect Salmonella on food products (Karsi et al., 2008). 

 

Tourism 

In New Zealand, the mycetophilid flies inhabited in Waitomo cave known as 

“Luminous cave” is popular for tourist attraction spots.  

 

Future Area of Research 

             The glow of glow worm has inspired the scientists to make more efficient lighting for 

the television screens, mobile phones and computer screens (Baker, 2004). Luciferin and 

luciferase system can be used in spacecrafts sent to the Mars or other planets to explore the 

existence of life forms (Gajendra and Kannan, 2002). 

 



AgriCos e-Newsletter (ISSN: 2582-7049)                                                     1(02): June 2020 

113 
 

CONCLUSION 

Bioluminescence or “living light” is a remarkable phenomenon in the organisms 

serving many purposes. It is a unique type of light production and has many implications for 

use in the modern world. The research that is being conducted now is clarifying the process of 

bioluminescence and promise to revolutionize critical aspects of life such as healthcare and 

food production.  
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