TimeTable
-Finalize Testable question by October 25 2025
Includes a quick summary of the topic and any information and some research should be done of the topic. When the topic is chosen, create a plan on how the steps should be conducted for your science fair project and how your experiment will go.
-Finish background research by November 15 2025
Research about your experiment and learn about your topic. Understand the science behind your topic so you know how it can be conducted and so you have a better understanding of the steps to take. Define any term that may be used and find evidence or studies of others who have conducted similar topics. 
-Finish hypothesis and variables by November 23 2025
Includes hypotheses of both partners and detail on why they think this way or in this condition favour. For variables include Manipulative, responding, controlled, and uncontrolled variables. 
-Procedure and materials should be completed By November 27 2025
List every material that is required in the experiment and the amount of each material. Create a step by step plan on how the experiment is conducted and how others can conduct your project. 
-Conduct experiment and record data on december 6-7 2025
Conduct experiment and take pictures and videos of your observation
-Observation, charts, additional info should be completed by January 5 2026
Observations which include a description and pictures of your project. Charts should be made including a graph to give a visual of your measurements and conclusion of your project. Create a concluding slide any additional slides that may be needed or can be added for extra info. 
-Edits to the project, pictures, and review over project should be completed before January 11 2026
Read over projects and clear up any mistakes that were made and prepare for any questions students, teachers, or judges may ask. 
–Project should be submitted January 12 2026 for feedback
Submit a project for the teacher to review over and give you feedback on what to change. Readover project
-Final project should be done for full evaluation on January 23 2026
Give in the final project. 


Choosing a topic
Biological
-How do different sound frequencies affect the growth of a bacterial strain?
Expose K-12 bacteria to different sound frequencies and see how it affects growth rate compared to no sound at all. You can measure through the use of colony counting.

	Pros
	Cons

	-Collects growth rate data. 
-can connect to real world situations such as ultra sound. 
	-Sounds may cause heat changing the data and results
-Some strains may have less colonies but may have more individual bacteria growth complicating the data which is taken and making it hard for measurements. 
-Some bacteria may not even grow which will cause problems. 



-How do different types of stresses affect enzyme activity? 
See how 3 stresses(chemical stress, osmotic stress, and temperature stress) Affects the growth of catalase off of a potato. Activity will be measured through the oxygen productions from the enzyme.  

	Pros
	Cons

	-Quick tests so multiple tests can be done quickly with very accurate results. 
-visuals will also be quick videos and results will be pretty easily shown.
- The variables can also be implemented pretty easily.

	-Reactions will happen quickly so measurements need to be done quickly.



Chemistry-
Do different electrolytes affect hydrogen production

	Pros
	Cons

	-You can measure gas volume pretty easily.
	-Might need electronic devices. 
-voltage might be hard to control. 



Enginnering-
What is the best bridge design for the most load per gram of material?

	Pros
	Cons

	-Super visual and pictures can be taken easily. 
-Relates to real life problems
-Easy to build.
	-Finding a consistent load may be difficult.
-requires careful measurement of the load and the mass.



Topic
We both decided to choose the second topic (How do different stresses affect enzyme activity). We chose it as there are many benefits of the project and not many negatives. It is also fairly easy to do even though some materials may need to be ordered. It is also applicable to the real world in food sciences and the human body. Visuals will also be taken pretty easily. Most importantly the tests taken will be pretty quick so other factors won't affect the outcome as much compared to the other more lengthy topics we had.





Background research.
Note-Any sources we used for each part of the background research will be put right underneath the paragraph and will be listed at the end of the logbook too.
-The information is not in any particular order and a final copy of each slide will be made. 
-Some info may be repeated, final copy will have no repeated info and everything shall be summarized as much as possible. 
-Introducties for each slide of government  will be an para form but additional and more in depth info will be listed in point form
https://www.biologyonline.com/dictionary/enzyme
https://my.clevelandclinic.org/health/articles/21532-enzymes
https://www.creative-enzymes.com/resource/effect-of-temperature-on-enzymatic-reaction_50.html
https://www.ncbi.nlm.nih.gov/books/NBK9921/
 This link is great for all of the background research and provide tons of info about most of the stresses.  

Background research: Enzymes
Time started: Wednesday, October 29 2025, 2:23 pm(Sahib Sidhu)
Enzymes are proteins in organisms which speed up chemical reactions. They are like a catalase meaning they help a reaction but aren't used up while the reaction is happening. Enzymes bind to one type of molecule which is called substrate. In our experiment the enzyme being tested on is catalase, which is found in many cells including potatoes
https://www.khanacademy.org/science/ap-chemistry-beta/x2eef969c74e0d802:kinetics/x2eef969c74e0d802:catalysis/v/catalysts  Great video and great demonstration. 

Time Ended: 2:45 Pm worked for 22 minutes.
Time Started: Thursday, October 30 2025, 10 55 Am(Sahib Sidhu)
It protects cells by breaking down hydrogen peroxide(H2O2) into  oxygen and water. When both catalase and hydrogen peroxide are mixed large amounts of oxygen will form. Enzymes are in all living organisms and are essential for digestion and are found in the intestines of us and all other biotic organisms. Now the larger question is how stress affects enzymes. Enzymes are proteins which we have covered but their shape is very important. If shape is lost or denaturation occurs enzymes stop working. Now the project consists of 3 stresses and each one has a different stress on enzymes. They may stop working or they may become faster. 
-Introduce the lock and key model
-Introduce the induced fit model
-Explain tertiary structures(where all bonds are linked in a chain and folded a certain shape)
-Explain how the shape is important and how and what it is formed by(use this link:https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/a/enzymes-and-the-active-site read for 18 minutes Dec 9 2025(sahib sidhu)
https://www.khanacademy.org/test-prep/mcat/biomolecules/amino-acids-and-proteins1/a/introduction-to-proteins-and-amino-acids Read for 1 hour and 33 minutes Dec 14 2025(Sahib Sidhu)

https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Book%3A_Organic_Chemistry_with_a_Biological_Emphasis_v2.0_(Soderberg)/01%3A_Introduction_to_Organic_Structure_and_Bonding_I/1.04%3A_Structures_of_some_important_biomolecules/1.4.01%3A_Introduction_to_amino_acids_and_proteins Read for about 20 minutes Dec 18 2025(Sahib Sidhu)

Time Ended 11:13 PM worked for 18 minutes
Time Started: Tuesday, November 19 2025, 11 35 Am(Sahib Sidhu)



Background research:Temperature stress (Hot vs Cold)
Time started:Wednesday, October 29 2025,2:23 pm(Parteet Bains)
 
Temperature stress refers to when living things are being exposed to temperatures outside their range they are comfortable in or can normally survive in and grow. Both hot and cold temperatures can cause a serious change to your cells and can also affect the way your body functions.When the environment becomes too hot or cold organisms have to adapt or move and if they don't they can be at risk  or even die.

https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes

Time ended: 2:45 Pm worked for 22 minutes
Time started: Thursday, October 30 2025, 11:16 Am (Sahib sidhu )
Every enzyme has an optimal temperature, the temperature where reactions will happen at their absolute peak power. They work faster as molecules move at a faster rate causing them to collide more often. This is only applicable in scenarios where the temperature is a bit above average and in cases where heat is a lot higher enzymes may start to denature. Soon as this occurs the enzyme will not be able to bind into any other substances.  This is opposite to what happens when a colder stress is applied. Molecules will move a lot slower and collisions happen a lot less frequently.  Lower temperatures cause a lower kinetic energy which in return will cause less oxygen production. The opposite is applied for a hotter temperature but at a certain point oxygen production may completely halt. Denaturation usually occurs around 60 degrees celsius or higher. Soon As denaturation occurs it is not reversible. The best temperature for potato catalase is around 30-40 degrees celsius. The best description for the difference between hot cold and warm is that warm is the best cold doesn't destroy the enzyme just makes it lazy and for heat it helps the reaction until a certain point but will be destroyed after that point. 
Time ended 11:57 Am  worked for 41 minutes
Background research:Metal ion affect
Time started:Tuesday, November 11 2025, 12:40pm (Sahib Sidhu)
Metal ions greatly affect enzyme activity and are essential to their functions. This may be true for some ions but others are greatly toxic to the reaction. In our experiment we will use copper sulfate(CuSO4) as our metal ion. This compound reacts to enzymes very strongly. It contains copper(Cu). 
Time started:Tuesday, November 14 2025, 9:08pm (Sahib Sidhu) 
Now one of the largest factors that is contributed by the presence of a metal ion is that it can actually stabilize a chemical reaction. In our experiment we have a combination of E+H2O2. In our case copper sulphate is an ionic compound which means the charge of all reactants would not be equal. Potato Catalase in most areas is a negative ion  and the other compounds are both neutral.. We can conclude that copper sulphate has had a denaturing effect on the enzyme negatively affecting the results. This is further proven by additional research.Copper sulphate in our experiment would be considered an inhibitor. As I have stated copper has a positive charge of 2. This is important as the potato catalase has a negative charge binding these 2 together as opposites attract. If the copper binds to the Catalase then this will not allow the hydrogen peroxide to be broken down as the active site is being blocked and can no longer bind effectively. The copper sulfate will not be consumed and oxygen may not even be able to form. Sulfate would be mainly a viewer and wouldn't be affecting much. 
-Explain in a little extra detail on how the amino acids are affected
https://www.sciencedirect.com/science/article/abs/pii/S101113441500007X?utm
Background research:Osmotic stress
Time Started: Jan 9 2026 1:04pm (sahib sidhu)
Osmotic stress occurs when there is a difference in solute concentration between a cell and everything surrounding it. When the cells of the potato catalase are introduced to salt or sodium chloride, the liquids move away. This is caused as the liquid tries and fixes up the difference in the concentration. Enzymes like catalase need stable environments to function and maintain its shape. Even slight differences in concentration can disrupt the hydrogen bond and ionic bond. As we’ve previously mentioned, as soon as the shape is changed the active site may not function to full effectiveness. Enzymes also need water molecules for the substrate- enzyme interaction. High salt concentration can reduce the availability of this water. A decrease in oxygen production indicated that the salt negatively affected the enzyme activity. 
pmc.ncbi.nlm.nih.gov/articles/PMC3988381/


Hypothesis
Sahib-  If 10 ml of catalase is presented to 30 ml of hydrogen peroxide I believe that all the stresses will negatively impact the catalyst except for one. The one that will help would be the catalase which is presented to the heat temperature.The heat should make the atoms move and collide more often and based on what I've researched and what I've learned in science class the higher the temperature the faster the chemical reaction. If the chemical reaction is quick more oxygen should be produced. The one I think will produce the second most oxygen is the one that is unchanged. I suspect that the one that reacts with the osmotic stress will produce the 3rd most amount of oxygen. This is because the salt is going to denature the enzyme. At 4th place will be the cold temperature.  The one that is last will be the chemical reaction with copper sulfate as it will bind to the tertiary structure and add a charge to a substrate binding and block all the amino acids. 
Most likely going to change it.

Parteet-  If 10 ml of catalyse is added to 30 ml of hydrogen peroxide, many types of stresses will have a harmful effect on how the enzyme will work, expect for heat.When heat is added or produced it helps the reactions become fasters this happens because it allows heat particles to move faster, leading to my meeting points with the collisions, enzyme, and substrate.Based on the information I have required,the higher the temperature increases the reaction rates.So basically, if you have one slow and one fast reactions, the fast reaction would release greater and more amount of oxygen gas.I also agree with Sahib and think the unchanged reaction would release less gas then the first one.This could happen because the enzyme structure is not  disrupted and can function normally.The reactions osmotic stress is most likely going to be ranked third in releasing oxygen gas, this is because salt can interfere with the enzymes shape and which can lead to denatured proteins.



Variables
Manipulated/independant variable.(Time started:Tuesday, November 11 2025, 12:55 Pm by Parteet bains )
Our changed variable in our experiment will be the 4 stresses. Our first stress is temperature stress including both hot and cold temperatures. The second stress is the chemical stress or the addition of a metal ion(copper sulfate). Our last stress is an osmotic stress which will be the addition of salt. 
-Hot: 65 degrees celsius. 
-Cold: 5 degrees celsius
-Chemical stress:Copper Sulfate at a concentration of 5 ml 
-Osmotic stress: Salt concentration of 5 ml
Time ended 1:10 Pm worked for 15 minutes

Dependant/Responding Variable(Time started Tuesday,November 11 2025, 1:12 Pm by Sahib Sidhu)
In our experiment we will be measuring the amount of oxygen in ML produced over a 1 minute and 30 second time frame.
Time ended- 1:13 pm worked for a minute

Controlled Variable(Time started Tuesday,November 11 2025, 1:14 Pm by Sahib Sidhu).
In Our experiment many things have to be controlled so all results are accurate and are properly measured. 
-Enzyme Type- Catalase from a potato
-Enzyme concentration- 5 ML 
-Hydrogen peroxide concentration-  10ML
-Reaction Time- 1 Minute and 30 seconds
-Mixing Method- Mixing will not be done and reactions should occur on their own
-Equipment- All equipment and the set up of the aperture will remain the same and all equipment and materials will be cleaned with soap and water and dried using a paper towel.
 Time ended- 1:20 pm worked for 6 minutes 

Uncontrolled Variable(Time started Tuesday,November 11 2025, 1:21 Pm by Sahib Sidhu).
There will be a few variables which will affect some of the results but are not able to be controlled. They most likely won't have any drastic effects but some data may be a little inaccurate.
-Volume of reaction to the chemical and osmotic stress will be a little higher(5 ML higher) because we are adding an additional compound. 
-The temperature may increase or decrease because of the room temperature when conducting the temperature stress portion of this experiment. 
-As we are getting the enzyme from several potatoes, purity and age of the enzyme may be different in each separate test.








Procedure(November 10 2025 6 pm-6 30pm, Parteet bains ) 
· Step 1 Set up your apparatus(Picture will be given and will be explained in presentation)
· Step 2 blend potatoes and mix with a little bit of water
· Step 3 Strain out chunks so your left with your catalase. 
· Step 4 Measure out 5 Ml of your catalase and put it into your flask
· Step 5 Put your hydrogen peroxide in and plug your flask with the stopper
· Step 6 After 1 minute and 30 seconds measure how much oxygen has been produced in your gas syringe
· Step 7 Repeat steps 1-6, 2 more times
· Step 8 repeat steps 1-5 but add your additional substance (Salt or Copper sulfate in our case) and repeat this 2 more times for each substance that was added. 


Materials(Dec 14 2025, Sahib Sidhu)
-Erlenmeyer flask 
- 1 hole Stopper/Blocker 
- Tubing 
- 150 MLsyringe 
- 2-3 Potatoes 
- 2 Measuring cups
- ⅛ Measuring spoon
-3 Percent Hydrogen Peroxide
- Copper sulfate 
- White Salt
-Stopwatch
-

Videos Trail 1
Unchanged 
https://drive.google.com/file/d/1CX3Y7kFH_094OL48sl1O-Xu0JgBmpupA/view?usp=drive_link

Cold water(59.4 degrees F)
https://drive.google.com/file/d/1VhEeVjzksZ4ppJBRmVTuiw7myZ-R4JlY/view?usp=drive_link

Hot water(108 Degrees F)
https://drive.google.com/file/d/1AYimNYuR8HmEAGfO2AKps0P33U9j9duo/view?usp=drive_link\

Osmotic
https://drive.google.com/file/d/1ZU97PK80VZ2TgM-8qUV5TpdvafLRUjaU/view?usp=drive_link

Metal Ion
https://drive.google.com/file/d/1cqzwBetG7O7Lc1AG_Xvh_mX05kQhEjWB/view?usp=drive_link

Trail 2
Unchanged
https://drive.google.com/file/d/1teRX1YZRWs7pXHj_SDDzlW2JFGfeJhKE/view?usp=drive_link

Cold(63.6 degrees F)
https://drive.google.com/file/d/11jWAQ73qJe5lb6xJM3gCPeirY-4UeW0z/view?usp=drive_link

Hot(107.7 Degrees F)
https://drive.google.com/file/d/1tP-mqASHGrwsNf6hAp8jrc5QgFP2RCX3/view?usp=drive_link

Osmotic
https://drive.google.com/file/d/1KbMIjqMiAOzbhL103QoQeZx_CMLLcJC9/view?usp=drive_link

Metal Ion
https://drive.google.com/file/d/1AbfTS4WgOI8-XdAiY90rQYgW5KtcEll7/view?usp=drive_link

Trail 3
Unchanged
https://drive.google.com/file/d/1ulcepjobSbOVXdbGVUe8s_K7L-Z-muoQ/view?usp=drive_link
Cold (64.1 degrees F)
https://drive.google.com/file/d/1sxk_mFgnlCh2yAt8vjpL0HijDzVEfcMf/view?usp=drive_link

Hot(106.4 degrees F)
https://drive.google.com/file/d/1RkgRD7EBvwNHFWH8d634FoS2nvN7_qcU/view?usp=drive_link

Osmotic
https://drive.google.com/file/d/1ug7_wcIMjhlsbr8rAHgTrGp6LtspDVo3/view?usp=drive_link

Metal Ion
N/A( From what we’ve learned and based of the previous results we believe this would have ended up at 0ml)

Table and graph(Note: anything labeled red was an assumption.pIt was made by seeing how much time remained and where it ended. Even though our syringe was only 150ml, there was still a gap which we measured to be 170 ML in total.

	Trail #
	Unchange
	Cold
	Hot
	Osmotic
	Metal Ion

	1
	39ml
	0Ml
	69ML
	87 ML
	0 ML

	2
	50ml
	160Ml
	19ML
	91 ML
	0 ML

	3
	180ML
	148Ml
	99ML
	116 ML
	0ML



	Avg Oxygen produced
	89.7ML
	102.6Ml
(Avg Temp-62.4 degrees F) 
	62.3ML
(Avg Temp-107.7 degrees F)
	98ML
	0ML





Application (Jan 9 2026, Parteet Bains)
Our topic has a very important application in the real world. Catalase is found in almost every living organism.Enzymes like catalase are in all living organisms because they are speeding up the chemical reaction that happens.Catalase breaks down hydrogen peroxide into water and oxygen,which is protecting the cells from damage. The stresses we added shows us how catalase reacts to changes in the environment and helps us better understand how enzymes actually function,this information is great help in human health and medicine. The results from our experiment help us explain why certain stresses are more effective but we also see which conditions can improve the activity. Hot temperatures can damage the enzyme but the cold doesn't. This can be viewed in 2 ways. High fevers in humans can cause denaturation of the enzymes in your body. Low temperatures may slow the reaction. In agriculture salt can interfere with plant enzymes so osmotic stress should be considered.  We also see how small amounts of metal ions can greatly reduce enzyme activity and act as inhibitors. Copper sulfate in agriculture is also used as a pesticide so high concentration can be very harmful for plants. Scientists also benefit from this information as they see how pollution, climate change,  and environmental changes can cause harm to all life, not just us. 

Mistakes(Sahib Sidhu, Jan 7 2026)
-First mistake didn't actually affect the results but the timer on the first video is set to 5 minutes. We still ended it after 1 minute and 30 seconds so we will only consider it as a visual error.
-We weren't able to complete the third trial for Copper sulfate because we ran out of hydrogen peroxide. Even though we weren't able to conduct it, we concluded it would've ended up at 0ML anyways because of how strong the effect of it really was. We used the info we had and put it to use. When I wanted to test copper sulfate we knew the results would be horrible. We  wanted to show how even the slightest amount could change the course of the enzyme. 
-Another mistake we made which did mess up our results was that some tests ended up going over 150 ML. There was an additional gap without any numbers on our syringe and using some measurement we concluded that it was 170 ML in total but on our 3rd experiment for the one that was unchanged ended up going over 170 ML with still 5-6 seconds remaining which we were not expecting to happen. If we were to give an estimate I would say around 180 Ml. There was a total of 90 seconds but it reached capacity at 85-84 seconds so there was 2 ML-2.02ML of oxygen produced every second(2ML/S-2.02ML/S. Using this info we accounted for the missing 5-6 seconds so 2 times 90 and 2.02 times 90 which gave us 180ml-182 ML .
