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The Hungry Worm: Solving Polystyrene Pollution Using  Tenebrio molitor 

(Mealworm) 

 

Background Research 

• Mealworms: Mealworms or Tenebrio molitor are insects that are mainly used as feeders for different types of reptiles and mammals, 

they have been known to infest houses and grain-based food, they are not worms as they do have 6 legs at the front of their body, 

on the outside of their body they have a hard shell that is split up into segments so then can tunnel through hard things. 

• Why Can Mealworms Eat Polystyrene Foam?: The reason mealworms can eat polystyrene foam is because they have a bacteria in 

their gut called Exiguobacterium sp. Strain YT2 which breaks down polystyrene. 

• lystyrene Foam: Polystyrene foam is made of petroleum-based product called Styrene which is what the mealworms break down 

with Exiguobacterium sp. Strain YT2.  Polystyrene foam is used for construction, packaging, insulation, you can even use it in arts & 

crafts among other things.   

• Why does Polystyrene Foam Take So Long To Decompose?: Well, the answer is that atoms in the foam is bonded together strongly 

that it makes it hard to break down, also since it is not from nature, nature doesn`t have a way to break it down quickly.  For that 

reason, it is waterproof, repel acids, and bacteria doesn`t grow on it those kind of things.  So, since it takes so long to decompose, up 

to 500 years, it harms the environment. 

• Why Is Plastic bad for the environment?: Well, the reason for this is that plastic takes a long because it isn`t part of nature so nature 

doesn`t have the required bacteria to decompose it quickly.  Also, even when they do decompose, they release toxins in the 

environment and contaminate the area, same thing for Polystyrene Foam. 

 

 Problem 

• polystyrene Foam: Polystyrene foam is made of petroleum-based product called Styrene which is what the mealworms break down 

with Exiguobacterium sp. Strain YT2.  Polystyrene foam is used for construction, packaging, insulation, you can even use it in arts & 

crafts among other things.   

• Why does Polystyrene Foam Take So Long To Decompose?: Well, the answer is that atoms in the foam is bonded together strongly 

that it makes it hard to break down, also since it is not from nature, nature doesn`t have a way to break it down quickly.  For that 

reason, it is waterproof, repel acids, and bacteria doesn`t grow on it those kinds of things.  So, since it takes so long to decompose, 

up to 500 years, it harms the environment. 

• Why Is Plastic bad for the environment?: Well, the reason for this is that plastic takes a long because it isn`t part of nature so nature 

doesn`t have the required bacteria to decompose it quickly.  Also, even when they do decompose, they release toxins in the 

environment and contaminate the area, same thing for Polystyrene Foam. 

  

Hypothesis 

 If I get mealworms and feed them polystyrene, then they should eat it and turn it back into natural waste.  This will help the environment 

because polystyrene takes a long time to decompose and even when it does it releases toxins.  So, I`m trying to see if the mealworms can do it 

and if they can eat it quickly enough to make the method 

Variables 

Independent: How 
many meal worms 
there are.              

Dependent: The rate at 
which the mealworms eat 
the polystyrene foam. 



                                                              Constants: How much polystyrene 
foam is put in. 

 

Methods 

• 1st: get 10 containers and put some oatmeal in all of them, then put in 50 meal worms each. 

• 2nd: Do 5 containers with polystyrene foam and 5 without, the ones who get polystyrene get 2 grams. 

• 3rd: Observe them for 2 weeks while feeding them carrots for water. 

• 4th: Once 2 weeks is done the polystyrene foam will be weighed and recorded, the mealworms will also be observed to tell their 

condition. 

• 5th: Make a conclusion on if meal worms are an efficient way to get rid of polystyrene foam. 

   

Results 

• Blue Is how much Polystyrene foam was put it. 

• Orange was how Polystyrene was left after 2 weeks. 

• The weight is in grams. 

 

 

 

Discussion 

This experiment has determined that through trials of putting 2 grams of polystyrene foam in 5 different containers filled with 50 meal worms 

(Tenebrio Molitor) each and giving all subjects 2 weeks to consume as much polystyrene as they can that meal worms are not an efficient way 

to dispose of this substance.  Because once they get enough energy, which is possible for them to do in a week or two, they turn into a pupa 

and then from there into beetle form and then at that point they are no longer of use to us as an efficient way to get rid of polystyrene foam. 

 

Conclusion 



So, to conclude this experiment it had been decided that it would be better to understand and utilize the bacteria found in the meal worm`s gut 

called Exiguobacterium sp. Strain YT2 that breaks down the polystyrene and then use this in a machine or some such and this device could be 

used to dispose of polystyrene foam in a way that is eco-friendly and efficient. 

  

References 

• Information: 

• Hartnews.extension.iastate.Edulmealworms 

• Livingearthsystem.com//mealworms-compost-styrofoam 

• Sciencedaily.com/releases/2019/12/191219101702.htm 

• Sciencing.com/long-styrofoam-break-down-5407877/html 

• Ecoredux.com/plastic-bad-for-enviroment 

-foamequipment.com/blog/bid/33863/what-is-styrofoam#:-:text=styrofoam%20made%20out%20of,it%20forms%20A%20foam%20board 

Pictures: 

https://www.dbdpet.com/products/live-mealworms 

https://studiousguy.com/hypothesis-examples-in-psychology/ 

https://www.thechemicalengineer.com/news/environmentally-friendly-alternative-to-polystyrene-foam/ 

https://sacredstructures.org/maximization/problem-prevention-essential-leaders/ 

https://entomologytoday.org/2019/03/07/maximizing-mealworms-research-aims-to-improve-rearing-methods/yellow-mealworm-tenebrio-

molitor-larva/ 

 

http://phttps/www.dbdpet.com/products/live-mealworms
https://studiousguy.com/hypothesis-examples-in-psychology/
https://www.thechemicalengineer.com/news/environmentally-friendly-alternative-to-polystyrene-foam/
https://sacredstructures.org/maximization/problem-prevention-essential-leaders/
https://entomologytoday.org/2019/03/07/maximizing-mealworms-research-aims-to-improve-rearing-methods/yellow-mealworm-tenebrio-molitor-larva/
https://entomologytoday.org/2019/03/07/maximizing-mealworms-research-aims-to-improve-rearing-methods/yellow-mealworm-tenebrio-molitor-larva/

