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Human beings require food as a source of fuel and nutrients to maintain bodily functions. This subsistence can be obtained from a variety of different sources including edible plants and animals. The problem though occurs when these foods go foul. The reason for food going bad can be due to varying factors, one of which is because of a specific molecule called toxoflavin. Toxoflavin is found in yellow pigments that are responsible for the rotting of plants, bacteria and animals due to its toxic nature. The pernicious characteristic of toxoflavin causes different foods to rot.  In the presence of light and oxygen, toxoflavin functions as an electron carrier, which later on produces hydrogen peroxide (toxic in nature) leading to the rotting (Fenwick et. all. 2011).
 Toxoflavin is produced by many different species of bacteria. The one examined in this experiment is Burkholderia glumae. The purpose of this experiment was to determine the amounts of toxoflavin produced in a plant based on Beta Galactosidase activity. Beta Galactosidase is responsible for breaking sugars into simpler forms and is coded by the LacZ gene on an mRNA strand in bacteria. Based on this activity of Beta Galactosidase, a biosensor (used to detect a specific molecule) was constructed based on the construction of the LacZ and toxA gene and was given the name toxABCDE, on the toxoflavin biosynthesis gene. Beta Galactosidase activity was amplified when there was an abundance of toxoflavin, hence it made for a good biosensor. The biosensor was made of a sensor strain (COK71), substrates (X-gal or ONPG), and culture medium (Choi et. all, 2013). ToxR is a transcriptional regulator that produces toxoflavin. Quorum Sensing is a cell-to-cell communication system that is in charge of the biosynthesis of toxoflavin. Using Quorum Sensing, the created gene toxABCDE and the ToxR transcriptional regulator, toxoflavin was created. Later using the biosensor and Beta Galactosidase, toxoflavin numbers were detected and determined. 
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This is the basic model of how toxoflavin is detected by Beta Galactosidase activity in the bacteria species Burkholderia glumae. Through the Quorum Sensing pathway, the ToxJ gene (important for the transcription of both operons) is activated which in turn activates the toxABCDE gene with the help of ToxR. This activation of the gene leads to the production of toxoflavin. When excess toxoflavin is present, the toxABCDE gene is inhibited, but when toxoflavin is not present then the activation of the gene reoccurs. The Beta Galactosidase enzyme activity represents the presence of toxoflavin. This simple experiment uses a biosensor to predict the presence of toxoflavin that is a key component in the rotting of plants, bacteria and animals. 
This method is very easy and simple to use to detect food contamination. The rotting of food is a major concern as it affects the health of plants and animals. The spoilt food can cause a potential threat to the farm and agricultural industry. These industries are both worth billions of dollars. A simple molecule causing a deficit in sales and a pummel in food production is a massive concern. Hence this method of recognizing spoiled foods before distribution can save much money and also protect these industries from lawsuits. Beta Galactosidase is a major protein used to breakdown large molecules. Based on this knowledge and methodology, the biosensor was created. This example illustrates that even the smallest of biological processes can lead to becoming a massive issue for humans. 
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