



IB BIOLOGY LAB REPORT

PRACTICAL 11:
The Effect of Heat to the Rate of Respiration
Objective   : 
To investigate the effect of heat on the rate of respiration
HYPOTHESIS: 
The rate of respiration will increase due to the increasing temperature until it become constant.
Variables     :   
i)  Independent variable: Temperature ( C 0)
           ii) Dependent  variable : The rate of respiration ( s )
          iii) Constant  variable    : Types of peas, number of peas

Apparatus & materials :
1.  Bromcresol solution
2. soaked peas (24hrs)

3. 6 test tube

4. 1 measuring cylinder (100ml)

5. 1 bicker ( 250 ml)

6. 1 dropper

7. 1 test tube stopper

8. water bath

9. 1 stopwatch
Methods:  
Please refer to Biology Handbook pages 127 and 128.
Results:

Table 1: Types of solutions prepared
	Solution
	Colour

	Bromcresol solution
	Yellow.

	Indicator solution
(bromcresol+ tap water + distilled water)
	Dark purple

	Standard solution
(Indicator solution + 

expiring gas)
	Colourless


Table 2: Time taken for the indicator solution to change colour from purple to colourless
	Type of solution
	Temperature

(0C)
	Change of solution’s colour
	Time

(second)

	A
	29.5


	Purple                      colourless
	665

	B


	39.5
	Purple                      colourless
	350


A = Indicator solution at temperature t = 29.5 0C
B = Indicator solution at temperature t + 10 =  39.5 0C

Table 3: Rate of respiration.
Rate of respiration =                     1

                                     __________________

                                   Time taken by the solution.

	Solution
	Temperature (0C)
	Rate of respiration

	A
	29.5
	0.00151

	B
	39.5
	0.00286


Table 4: Q10
	Q10 =              time at t 0C

                       

                            time at (t + 10) 0C




So, Q10 =     665         = 1.9
    350
Discussions: 

1. Based on the result obtained, the rate of reaction is higher (0.00286) at the higher temperature (39.50C) and lower rate (0.00151) at the lower temperature (29.50C).
2. Rate of respiration is indicated by the time taken for the colour of indicator solution to change its colour from dark purple to colourless. Because, when the peas do respiration, it will produce carbon dioxide, and this gas will react with the diluted bromcresol to change the solution’s colour.
3. Based on the Q10 calculated above, it is shown that the rate of respiration almost doubled when the temperature increase by 10 0C.Even we just got the increasing rate at 1.9 but it can be considered as double due to the limitation which will be discuss below.
4. Increasing heat has an effect to the respiration enzymes by increasing the activity of the enzymes. Enzyme activity increases as temperature increases, often doubling with every 10 0C rise. This is due to collisions between substrate and active site happens more frequently at higher temperatures due to faster molecular motion. When there are more collision happen between the substrate and active site, then it will increase the metabolism and the respiration
5. At higher temperature, enzymes are denatured and stop working. This is because heat causes vibrations inside enzymes which break down bonds  between molecules that needed to maintain the structure of the enzyme.
Conclusion

Based on the result that I got and processed, it is clearly shown that the rate of respiration increase as the temperature increase. So, hypothesis is proven to be true. But there is still a space to be fill in which is I have to prove that the rate of respiration will not increase to infinity but it has its own limit.

	NO.
	Limitations
	RECOMMENDATIONS

	1
	My group decided to use 30 peas for both solutions. We found that, it is difficult for us to shake the peas once a while as asked in the procedure. 
	Therefore, I suggest that we should use about 20 to 25 peas only. So, the peas can be shook easily and the experiment can be carried efficiently. Using small amount of peas will slower the rate of respiration and will longer the experiment



	2
	We also were having difficulty in controlling the temperature of the water bath. If the temperature can’t be maintained to be constant, the result will obviously not accurate as what we have predicted. 
	We should have water bath that can be maintained its temperature. The water bath should be let for at least an hour to get constant temperature. 


	  3
	We just use two temperature as independent variables which are 27.5 0C and 37.5 0C. With only two temperatures, we can’t forecast accurately the influence of increasing temperature to the rate of respiration.
	Actually, we should make another experiment on different temperature. Therefore we can see the rate of respiration clearly. 

	4
	Sometimes, there is an error during measure the volume of bremcresol. Therefore the inaccurate amount oh the solution will influence the rate of respiration.  
	The volume of bremcresol solution should be measure accurately. Make sure that our eyes are on the meniscus of the solution.


