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To investigate the effect of temperature on the action of an enzyme.

Research question: 
What is the optimum temperature for the enzyme to react?

Independent variable: 
Temperature. (5°C, 20°C, 32°C, 60°C, 100°C)

Dependant variable: 
Action of enzyme.

Constant: 
Volume of starch and volume of enzyme.

Hypothesis: 
At the low temperature the enzymes consisting of a protein structure will become inactive. However, at a high temperature the enzyme will be denatured. Therefore, an enzyme will only be active at an optimum temperature, which is about the temperature of the normal human body.

Data collection

	Time (minutes)

	Temperature

(°C)
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	20
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	32
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	60
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	100
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/


Table 1.1 

	Temperature  

 (°C)
	Time (minutes)

	
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	5
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	20
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	32
	/
	/
	/
	°
	°
	°
	°
	°
	°
	°
	°

	60
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	°

	100
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/


	Temperature(°C)
	Time (minutes)

	
	22 
	23
	24
	25

	5
	/
	/
	/
	/

	20
	°
	°
	°
	°

	32
	°
	°
	°
	°

	60
	°
	°
	°
	°

	100
	/
	/
	/
	/



/   -Starch presence

°   -Starch absence

Data processing

The reaction of diastase

Rate of action (1/s) = 


          1




Time taken for the reaction to be complete
Table 1.2

	Temperature (°C)
	Time Taken For Reaction To be Completed
	Rate Of Reaction

	5
	∞
	≈ 0

	20
	1320
	0.0012

	32
	840
	0.001190

	60
	1260
	0.0012

	100
	∞
	≈ 0


.
Graph Rate Of Reaction Time
Evaluation/Discussion

 Shortcomings Of The Experiment

i) The dropper might be contaminated with other substance that may disrupt the experiment.

 Improvement On the Experiment

i) Have more test tube-filled starch in the experiment and have the experiment done at a more variety of temperatures.

ii) Use of a more accurate time recorder such as electronic stopwatch.

iii) Avoid preparing the iodine early into the experiment to prevent oxidation of the iodine.

iv) Switch off the fan as to avoid the disruption of the heating process.

v) Avoid holding the thermometer at other parts besides the place designed for holding to prevent disruption to the temperature reading taken.

3) Suggest further experiment you might carry out to examine the effect of temperature on the activity of an enzyme.

1. 8 pieces of fresh pineapple chunks and a bottle containing substance of protein is prepared for the experiment.

2. The raw pineapple will be your control. Mark the plastic cups in the following way. 

“Raw”
“10 seconds”
“30”seconds
“1 minute”
“2 minutes”
“Boiled”

3. Place the raw pineapple in the cup marked "raw". 

4. Spoon 4 Tbsp. of the protein substance into the cup marked "raw" and place in the refrigerator. 

5. Heating the other pieces of pineapple for different lengths of time will be done in the microwave. 

6. Take two pieces of pineapple, heat them for 10 seconds, and put in the 10-second cup. Next put 4 Tbsp. of the protein substance into the cup and place them in the refrigerator. 

7. Follow this same procedure and heat two pieces of pineapple for 30 seconds, two more pieces for 1 minute, and two more pieces for 2 minutes. 

8. Take the last two pieces and place them in a saucepan and boil for 5 minutes. Drain excess water, place in “boil” cup, add the protein substance and put it refrigerator. 

9. Observe what happens and record he observation down to a table.

Interpretation On The Results Obtained

 The enzyme used in the experiment is diastase and it is used to convert starch to maltase. However, enzymes has a different rate of reaction at different values of temperature had hence the experiment done is to see the significance of the temperature in determining the rate of reaction for diastase. From the graph plotted, we could see that at the lower temperatures (example from graph, 5 °C)  the rate of reaction for the enzyme is close to zero. But as the temperature increases (example from graph, 5 to 20 °C)  the tertiary structure of the enzyme becomes altered and thus increasing the rate of reaction. This will continue until the cell reaches its optimum temperature, which is 32 ˚C as done in the experiment. However, a few degrees above body temperature (which is 37 °C) the reaction rate reaches a plateau; further increase in temperature actually decreases the rate of reaction (example from the graph, 32 to 60 °C). Hence a very high degree of temperature (example from graph, 100°C) will have the protein to be denaturalized and thus causing the reaction of the enzyme to stop completely. 

.

Conclusion

Therefore we could conclude that an increase in temperature will increase the rate of non-enzyme catalyzed reactions till a certain temperature (eg 5 °C to 20 °C) and once passed the optimum temperature, (eg 32 °C) the rate of reaction will start to drop and stop once the protein is denaturalized at a very high temperature. (eg 100 °C)
