Practical – Daphnia Heart Rate
Aim:

To investigate the effect of caffeine on the heart rate of Daphnia

Background:

Plants produce caffeine as an insecticide. Caffeine has medicinal uses in aspirin preparations and weight-loss drugs. In humans, caffeine has been linked to restlessness, insomnia and anxiety, causing raised stress and blood pressure. This can lead to heart and circulatory problems.

Hypothesis:

I think that the amount of caffeine in the blood will determine the heart rate of the daphnia. It will be directly proportional to each other i.e. an increase in % of caffeine will increase the heart rate of the daphnia.

Equipment:

● Culture of Daphnia

● Cavity slides

● dropping pipettes

● Distilled/pond water

● Caffeine solutions

● Cotton wool

● Stopwatch

● Microscope

● Paper towels/filter paper

Method:

1. Place a few strands of cotton wool on a cavity (this restricts the movement of the water flea).

2. Transfer one water flea to a cavity slide with a pipette.

3. Remove any water with filter paper and add distilled water or pond water.

4. Place a cavity slide under the slide (acts as a heat sink).

5. View under a microscope under low power.

6. Record the number of heart beats/min with a stop clock (tap a pencil on a piece of paper for each heart beat and then add them at the end).
7. Record the heart rate every 2 minutes over a 10 minute period.

8. Repeat the test using fresh culture solution and clean slides. Calculate an average number of beats/min. Pond water acts as a control.

9. Repeat the procedure using a several different concentrations of caffeine (0.1 – 0.5%).

10. Record the results in a suitable table.

Risk Assessment:

● Hygiene precautions are necessary, because a culture is used.

● Take care handling any chemicals that might affect the heart rate of daphnia.

Ethical Issues:

● Teachers should introduce the daphnia in a way that promote a good ethical attitude towards them and not just an instrumental one.

● The daphnia should be returned promptly to the holding tank after being examined.

Reliability and Accuracy of Results:

● Keep temperature constant.
● Use the blind counting method when counting the heart rate.

● Cool the daphnia before the experiment to slow their heart rate.

● Use an ICam for easier.
Identification of Dependent and Independent Variables:

1. Dependent Variable = Heart rate.

2. Independent Variable = Caffeine.

3. Control = the distilled water and pond water solution.

Results:

Experiment 1 – Daphnia were put on ice 30 minutes before the experiment.
	Treatment
	Heart rate / beats 30 s-1
	Mean for individual/ beats min -1

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Mean
	

	Caffeine
	87
	85
	81
	88
	85
	170

	Caffeine
	83
	84
	78
	82
	82
	164

	Caffeine
	84
	86
	86
	84
	84
	170

	Caffeine
	89
	91
	93
	99
	99
	186

	Caffeine
	86
	87
	90
	90
	90
	176

	Control
	62
	70
	73
	74
	70
	140

	Control
	81
	101
	
	
	91
	182

	Control
	88
	75
	74
	85
	81
	162

	Control
	93
	98
	98
	100
	97
	194

	Control
	89
	91
	85
	94
	90
	180


Experiment 2 – the experiment was conducted at room temperature.
	 
	Number of heartbeats in 15 seconds

	Time in solution/minutes
	2
	4
	6
	8
	10

	Treatment
	Caffeine
	49
	53
	49
	44
	48

	 
	Caffeine
	54
	54
	57
	51
	55

	 
	Caffeine
	54
	59
	55
	61
	64

	 
	Caffeine
	59
	65
	64
	68
	62

	 
	Mean
	54
	58
	56
	56
	57

	 
	Control
	57
	55
	59
	50
	58

	 
	Control
	58
	60
	54
	58
	60

	 
	Control
	56
	56
	58
	57
	59

	 
	Control
	60
	64
	61
	66
	62

	 
	Mean
	58
	59
	58
	58
	60


Conclusion:

The amount of caffeine did not affect the daphnia's heart rate.
Evaluation:

● Hypothesis was not confirmed.

● We could have used more daphnia.

● We could have used a wider range of concentration (increase it).

~Courtesy of Q80BOY (
1

