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Introduction
A living organism's body harbors many reactions which occur at any time. Most of the reactions occurring in a living organism's body are enzyme controlled reactions. An enzyme is a protein molecule that acts as a catalyst in regulating the rate at which a chemical reaction takes place. A catalyst is a chemical substance that increases a chemical reaction rate without taking part in the reaction. In any enzymatic reaction, the enzyme's active sites are attached to the substrate leading to the chemical reaction (Aebi, 2014). The process of the combination of the enzymes and the substrate is referred to as the enzyme-substrate complex. If an enzyme leads to a single substrate's breakdown, the type of reaction which occurs in such a reaction is called a catabolic reaction. In case an enzymatic reaction leads to a combination of two or more substrates forming a product, the type of the reaction occurring is referred to as anabolic reaction. In the study, enzyme catalase and enzyme catechol oxidase are used. The enzyme catalase is commonly found in most living organisms. Enzyme catechol oxidase is mainly found in the plants chloroplast (Eicken, 2019). Therefore investigation of chemical reactions facilitated by enzymes Catalase and catechol oxidase and temperature and pH on enzymatic reactions.
Experiment 1
Investigation of the presence of enzyme Catalase
Materials and requirements
Five small clean and dry test tubes were labeled 1 to 5, labels, a marker, dropper, 3 % hydrogen peroxide, distilled water, a piece of squash, banana, mushroom, and some sand.
Procedure
Five clean test tubes were marked at around 1 inch from the bottom. Each tube was filled with a 3 % hydrogen peroxide solution up to the mark using a dropper. A pea-sized pinch of mushroom was added to the contents in tube 1, a pea-sized pinch of squash was added in the tube 2, a small piece of banana to tube three, to tube four, a pinch of sand was added, and finally, in tube five about five drops of water were added. Observations were then made after 5 minutes for any changes in the tubes' solutions after the addition of the various sources of the enzyme. The set up was set, as shown in figure 1.0 below.
Figure 1.0 (Aebi, 2014)
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Experiment 2
Catechol Oxidase activity and the effect of substrate structure on enzymatic reaction
Materials and requirements
4 clean test tubes, 1.0 mL disposable transfer pipette, distilled water, Catechol Oxidase, hydroquinone, Tube rack, and potato extract.


Procedure
Four clean test tubes were labeled tube one up to tube four. Using a disposable 1.0 mL transfer pipette, 1.0mL of distilled water was placed in each of the four tubes. Ten drops of distilled water were added to tube one, 10 drops of catechol were added to tube 2 and 3, and then 10 drops of hydroquinone were added to tube 4. Five drops of a potato extract were added to the tube 3 and tube 4. All the tubes and their contents were then placed in a test tube rack placed on the lab table. Observations for any color change in the tubes were made after every 5 minutes for 15 minutes. The set up was, as shown in figure 2.0 below.

Figure 2.0
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Experiment 3
Effect of Heat on Enzymatic reaction
Materials and Requirements
4 test tubes labeled 1-4, disposable 1.0 mL transfer pipette, water, potato extract, ice, lab table, thermometer, labels, mark pen, water baths at 40 0C, and 800C. Incubator and catechol.
Procedure
Four test tubes were labeled tube 1 to 4. Using a disposable 1.0 mL transfer pipette, 1.0 mL of water was transferred into each of the four tubes. Five drops of potato extract were then added to the contents in the four tubes. Tube one was placed in ice at 0 0C, tube two was placed in the lab table at room temperature, tube three was placed on a water bath at 40 0C, and tube four was placed on a water bath at 80 0C. The four tubes were then incubated at their respective temperatures for five minutes. After incubation, 10 drops of catechol were added to each tube and the initial color in each tube was also noted. The set up was, as shown in figure 3.0 below. 

Figure 3.0 (Eicken, 2019)
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Experiment 4
The effect of pH on enzymatic reactions
Materials and requirements
5 test tubes labeled 1-5, disposable 1.0 mL transfer pipette, water, potato extract, Hydrochloric acid (HCl) solution, potassium hydroxide (KOH) solution, test tube rack, and catechol.
Procedure
Five test tubes were labeled tube 1 to 5. Using a disposable 1.0 mL transfer pipette, 1.0 mL of water was transferred into each of the five tubes. Five drops of potato extract were then added to the contents in the five tubes. In tube 1, 3 drops of HCl and 7 drops of water were added. In tube 2, 1 drop of HCl solution and 9 drops of water were added. In the tube 3, 10 drops of water were added. In tube 4, 1 drop of KOH solution and 9 drops of water were added. In the tube 5, 3 drops of KOH solution and 7 drops of water were added. 10 drops of catechol were then added in all the five tubes. The tubes were then placed in a test tube rack and placed on the lab bench.observations were made and recorded in the lab datasheet. Observations were recorded every 5 minutes for 15 minutes. The set up was, as shown in figure 4.0 below.




Figure 4.0
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Results and Discussion
 Experiment 1
Investigation of the presence of enzyme Catalase
Results Figure 1.0 (Aebi, 2014)
[image: W BIO 101 Lab 06, Enzymes Q- Search in Document 0 Home Insert Design Layout References Mailings Review View + Share To submit]
In tubes 1, 2, and 3, which contained pinches of Mushroom, Squash, and Banana, bubbles of a colorless odorless gas were formed. The colorless and odorless gas formed was oxygen gas. The observation confirmed that Mushroom, Squash, and Banana pieces contained the enzyme catalase (Aebi, 2014). The enzyme catalase decomposed the 3% hydrogen peroxide forming water and oxygen gas.
The reaction for the decomposition of hydrogen peroxide can be summarized, as shown by the equation below
[image: ]

.
 There were no bubbles in tubes 4 and 5, which indicated that sand and water contained no enzyme catalase. 
Experiment 2
Catechol Oxidase activity and the effect of substrate structure on enzymatic reaction
Results Figure 2.0 (Eicken, 2019)
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The amount of red color change was recorded based on the red coloration from the chart below.
[image: https://www.homeworkforyou.com/static_media/uploadedfiles/ADC777E6-2CDE-4C5C-AFA5-97EBE92F549B.jpeg]

After 5 minutes in tube 3, the amount of red color was level 3 from the chart. And an indication that the catechol oxidase enzyme played an enzymatic role by catalyzing catechol oxidation to o-Quinone in the presence of oxygen; thus, the color became brown—color number 3 from the color chart. As time increase, the color concentration increased, and at the 15th minute, the color observed in tube three was color number 5, an indication that more enzyme action occurred (Eicken, 2019). Tube 4, after the 15th minute, the color-matched with color number 4 in the chat. An indication that some enzymatic action occurred as well. Tube one color matched the color for level zero of coloration. An indication that no enzymatic activity occurred in tube 1. 






Experiment 3
Effect of Heat on Enzymatic reaction
Results Figure 3.0 (Cloughley, 2010)
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The initial color indicated zero red coloration, an indication that no enzymatic reaction. After 15 minutes in tube 1, red coloration number 2 was observed. An indication that slight enzymatic action occurred before the enzymes were inactivated by the low ice temperatures (Cloughley, 2010). In tubes 2 and 3, red coloration was at its maximum number five since enzymatic actions took place fully since the temperatures were within the optimum where enzymes work at their best. At tube 4, red coloration was zero, indicating that there was no enzyme activity at all. The enzymes were denatured by the high temperatures in the 80 0C water bath.

Experiment 4
The effect of pH on enzymatic reactions
Results Figure 4.0 (Neely, 2018)

[image: To submit this assignment, students will complete the Lab Worksheet on pages 11-16, then upload their completed document as a]

Coloration in tubes 1 and 2 was zero reddened because the pH was more acidic, and the enzyme was inactivated by acidic pH (Neely, 2018). Coloration in tubes 3 and 4 were at maximum level 5 since the pH was at the optimum range where the enzyme worked at its best. In tube 5, the color red was less at level 2, indicating that the pH was more basic, thus inactivated the enzymes.


Conclusion
Enzymes control chemical reactions in living organisms, and the temperature and pH influence the enzymes in their activity. For instance, hydrogen peroxide in organisms is broken down by enzyme catalase to form both water and oxygen. Enzymes are denatured by high temperatures and inactivated by low temperatures. Enzymes are denatured by both very high and very low ph. They work best at their optimum temperature and pH. 
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3. You would then observe the color of each tube every five minutes and record the color
‘changes in Table 2. You would continue doing this for a total o 15 minutes.

The tubes would look like this:
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Experiment 3. Effect of temperature on enzymatic reaction
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1. Inthe aboratory, you would obtain four test tubes and label them 1-4. Using a disposable
1.0 mL transier pipet, you would then add 1 mL of water to each tube. Afer this, you
would add 5 drops of potato extractinfo each tube.

2. You would then place Tube 1 on ice (approximately 0 °C), Tube 21n a tube rack on your
Iab table (room temperature, approximately 20 °C), Tube 3 in a 40 °C warm water bath
(orincubator), and Tube 4in a 80 °C hot water bath, Make sure to record the temperatures.
of the ice, the room, and the water baths in Table 4.

3. You would then incubate the tubes in their respective temperature incubation conditions
for five minutes.

4. Afte this, you would remove the tubes from their incubation conditions and add 10 drops
of catechol to each tube. Then, you would record the initial color (ime zero) of each tube
inTable 3.

‘The experimental setup should look like this:

Tube 3.1 Tube 3.2 Tube 3.3 Tube 3.4
o 207 40 s0°C

5. Afterrecording the nital colors, you would retur the tubes to their designated incubation
‘conditions (see step 2). Every five minutes, you wil then check and record the color of
‘each tube in Table 3. You will continue this process for a total of 15 minutes.
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The tubes would look like this:

Experiment 4. Effect of pH on enzymatic reactions.

1. I the laboratory, you would obain and label five test tubes 1-5. Using a disposable 1.0
! mL ransfer pipet, you would then add 1 mL of water to cach tube. Next, you would add
5 minutes, 5 drops of polato extractinto each tube.

2. You would then add 3 drops of HG] solution and 7 drops of water to Tube 1, 1 drop of HCI
Solution and 9 drops of water {o Tube 2, 10 drops of water to Tube 3, 1 drop of KOH
solution and 9 drops of water to Tube 4, and 3 drops of KOH solution and 7 drops of water
toTube'5.

3. Finally, you would add 10 drops of catechol into each tube, place al three tubes in a tube
rack on your b bench, and record the intial color of each tube (tme zero) in Table 4.
Tube 3.1 Tube 3.2 Tube 3.3 Tube 3.4 ‘The experimental setup should look like this:

10 minutes

0
0

Tube 3.1 Tube 3.2 Tube 3.3 Tul PH4  pHE  pH7  pHE  pHI10
15 minutes 4. Check and record the color of the solutions in Table 4 every five minutes for 15 minutes.

g
=

)
)

Tube 3.1 Tube 3.2 Tube 3.3 Tube 3.4
0°c 20°C  40°C  80°C
The tubes would look like this:
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