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Practical 1: Semi- quantitative method 

 Semi- quantitative method is a method which does not give a precise or definite quantity of a 
substance. The results of a semi- quantitative expresses an estimate of the measured substance. 

 Benedict’s test is used to test the presence of reducing sugars. Since this is a semi- quantitative 
test, the results (the colour change) gives the strength of reducing regent along with the presence 
of reducing regent.  

 The test is as follows: 
o Independent variable- Concentration of reducing sugar  
o Dependant variable- colour change of the Benedict’s reagent  

 
o METHOD: 

 Initially, using a pipette, transfer 5cm3 of the solution that needs to be tested into a 
test tube. 

 Using a pipette or a measuring cylinder, measure 2cm3 of Benedict’s reagent and 
transfer it to the test tube containing the solution to be tested. 

 Repeat the first 2 test with the same solution and this is done to increase the 
reliability. 

 All the test tubes are places in a water bath of a temperature of 90°C and leave it 
for exactly 2 minutes.  

 Remove the test tube and keep it on a white tile and observe the colour. 
o These are the colour change range for the Benedict’s test. 
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 Iodine test for starch  
 The test goes as follows: 

o Independent variable- Concentration of starch  
o Dependant variable- colour change from brown to blue- black 

 
o Method as follows: 

 Pipette 2cm3 of the solution to be tested into a test tube. 
 Add 2 drops of Potassium iodide solution or iodine solution into the test tube. 
 If there is a colour change from brown to blue- black will indicate the presence of 

starch. 
o Results: 

 
 
 
 
 
 
 
 
 

 
 The main risks for this experiment: 

 90°C water bath is used, be careful of spillages that can lead to burns. 
 Sharp objects like glassware, for example: glass test tubes, if mishandled can 

break and cause cuts.  
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Practical A: Recommended additional practical 

 

 The structure shows the cross section of the heart. A heart contains four main chambers and the 
left and right of the heart are separated by a septum. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The procedure of examining the external anatomy of a heart: 
 Wear safety goggles and gloves. 
 Obtain dissecting tray and seta dissecting instruments. 
 Place a preserved heart on to the dissecting tray. 
 First place the finger or forceps inside the four chambers of the heart.  
 Identify the blood vessels: pulmonary artery, pulmonary vein, vena cava and aorta.  
 Look into the arteries and identify the semilunar valves. Use forceps to locate the 

atrioventricular valves. 
 Locate the coronary artery on the external surface. Identify where it joins the aorta. 

 When checking the internal structure of the heart: 
 Cut through the wall of the left atrium down to the apex of the left ventricle. 

 The main points to consider when conducting the dissection: 
o The left ventricle has a thicker wall than the right ventricle. 
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o Ventricle walls are thicker than the atria too. 
o Arteries are thicker and rubberier than veins.  
o Semi- lunar valves are located at their base. 
o Coronary artery us highly branched and runs diagonally across the surface. 

 When drawing the labelled structure of the heart: 
o Use a pencil 
o Don’t shade 
o Include a magnification or scale if needed. 
o Make sure to avoid the lines form intersecting. 
o The lines should be single and non- overlapping. This is to avoid a messy drawing. 
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Practical 2: Vitamin C content of food and drinks 

 

 This method is done to investigate the Vitamin C content. This solution used to investigate vitamin C 
is known as DCPIP. DCPIP is known as 2,6- Dichlorophenolindophenol. This is used as a redox dye. 
The chemical formula of DCPIP is C12H7Cl2NO2. Vitamin C is an antioxidant and DCPIP is an oxidising 
agent. 

 The equation to calculate vitamin C solution concentration: 
 
 
 
 

 REMEMBER 1cm3 of 1% Vitamin C solution contains 10mg of Vitamin C. 
 The result of this experiment is that vitamin C will decolourise the DCPIP. 
 The test is as follows: 

o Independent variable- food solutions or fruit juices 
o Dependant variable- mean volume to decolourise DCPIP 

 
o The method is as follows: 

 Using a pipette, transfer 5cm3 of DCPIP into a test 
tube. 

 Fill a burette, with 10cm3 of Vitamin C solution.  
 Add the vitamin C solution drop by drop to the 

DCPIP. Make sure to keep the test tube above a 
white tile to visualise the colour change properly. 
After every drop, shake the test tube gently before 
adding the next drop.  

 Add Vitamin C until the DCPIP decolourises (turns 
blue to colourless). Record the volume of Vitamin C 
used to decolourise DCPIP. Repeat at least 3 times 
to get the mean volume of Vitamin C needed to 
decolourise DCPIP. This is the standard solution 
volume. 

 This steps can be repeated by using different fruits 
juices instead of vitamin C solution. 



  

8 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

Practical 3: Membrane permeability 

 

 Beetroot is used to measure membrane permeability and this is because beetroot has a coloured 
pigment, which is purple. When the cell membrane of beetroot is damaged, the purple pigments leak 
out and this is why it is easy to measure the membrane permeability.  

 This is the effect of temperature on membrane permeability: 
o Below 0°C- since the temperature is really low so crystals will form.  
o O°C to 40°C- when temperature increases, the particles in the beetroot gain more kinetic 

energy so the movement of particles is faster and this increases the permeability. 
o Over 40°C- protein in the membrane will change shape at high temperature and this means 

they cannot control what enters and leaves the cell. This increases the membrane 
permeability. The phospholipid will start to melt and expanding water inside the cell puts 
increasing pressure on the membrane. 

 The effect of alcohol on membrane permeability: 
o Ethanol and phospholipid bilayer makes the cell membrane and they are non-polar. Lipids 

dissolve in solution containing ethanol and this is disrupting the membrane. The higher the 
concentration of lipids, the more the membrane will be disrupted allowing more pigment to 
leak out. 

 The test is as follows: 
o Independent variable- temperature or concentration of alcohol 
o Dependant variable- the colour intensity of the surrounding water 

 
o The method is as follows: 

 Use a cork borer and cut 8 pieces from the same beetroot and using a ruler and 
scalpel cut 5cm of each beetroot. 

 Rinse each of the beetroot pieces with distilled water to remove any pigment that 
was released while cutting. 

 Take 8 different beakers and fill all of them with 10cm3 of distilled water. Take 4 
beakers and place in water bath of temperatures: O°C, 20°C, 40°C and 60°C. repeat 
the same to the other 4 beakers and this is for repeat experiment.  

 Remove the test tubes exactly after 5 minutes and remove the beetroot pieces 
leaving the coloured water only. 
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 Set up the colorimeter by stabilising it for 5 minutes. First measure the absorbance 
with pure distilled water in a cuvette. Use a pipette to fill the cuvette with each of 
the coloured liquids and record their absorbance with the colorimeter. Repeat this 
for all beakers. Get the mean absorbance for each temperature, since the experiment 
is repeated twice for each temperature.  

 Plot a graph of temperature against absorbance. 
o Alcohol concentration and absorbance: 

 The same experiment is conducted for alcohol concentration. Instead of changing the 
temperature, use the same water bath or same temperature for all beakers.  

 Yet, instead of using distilled water, replace it to different concentrations of alcohol 
and repeat this experiment. 
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Practical B: Recommended additional practical 

 The test goes as follows: 
o Before you start this practical make sure that you understand the terms ‘turgid’ and 

‘plasmolysed’. Do some research to see what cells in these conditions might look like under 
a microscope. When plant cells are placed in a range of solutions, the concentration that has 
the same osmotic potential as the cell sap is just concentrated to cause sufficient water 
loss so that the plasma membrane begins to separate from the cell wall (incipient 
plasmolysis). It is difficult to measure this because cells within plant tissue plasmolyse at 
different rates. Instead, we use the osmotic potential of the solution that causes visible 
plasmolysis in 50% of the cells. 

 Take six thin sections of the available plant tissue. 1 cm2 is a suitable size to use. 
The tissue must only be one cell thick to allow the cells to be examined clearly.  

 Label six watch glasses with the different concentrations of salt solution, including 
0.0 moldm-3. Transfer some of each salt solution into the appropriate watch glass 
with a pipette. Now place one of the five tissue sections into each of the watch 
glasses and leave for 20 minutes.  

 Remove each tissue section with forceps and place on a slide clearly labelled with the 
appropriate concentration. Put a drop of the corresponding solution on the slide and 
float the tissue on to it. 

 Cover each section with a coverslip and observe under the microscope. 
 Observe 25 cells and record how many of them show plasmolysis. Record your 

findings in a suitable table. Include a column to record the percentage of cells 
showing plasmolysis. 

 Some consideration when conducting the experiment: 
 1 cm2 is a suitable size of tissue to use, as it is unlikely to fold. It is important that 

the tissue has only a single cell layer to allow the cells to be examined clearly under 
the microscope. Plasmolysed cells should be visible at higher concentrations; if not, 
slides can be irrigated with iodine solution.  

 Pre-prepared salt solutions may be used to save time.  
 Clear labelling of the watch glasses and microscope slides with the concentration 

being used prevents confusion. Floating the tissue on a drop of the solution prevents 
the tissue folding.  
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 25 cells are a suitable number to count and allows students to estimate the osmotic 
potential from their graphs. However, each cell accounts for 4% of the sample in the 
final calculations, reducing accuracy. Students should comment on this in their 
evaluation: a larger sample size would be better. In addition, interpretation of cells 
as plasmolysed or not is somewhat subjective and there is no clear cut-off. This may 
reduce accuracy.  

 Tables used to display results should have the independent variable 
(concentration/moldm-3 ) in the first column and the number of cells showing 
plasmolysis in the columns to the right. The percentage of the cells that show 
plasmolysis should be in the far right column for each concentration. This is a good 
opportunity to remind students of the correct way to tabulate data. 

 Students should be warned of the dangers of damaging microscopes. 
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Practical C: Recommended additional practical 

 Biuret regent is made out of Sodium Potassium tartrate and copper sulphate. 
 This experiment is used to test for the presence of protein. The experiment is as follows: 

 Take 2cm3 of the solution to be tested in a test tube. 
 Add 2cm3 of 5% NaOH solution into the test tubes. 
 Then add 2 drops of 1% copper sulphate solution into the test tube. 
 Record the colour change. 

o The colour change as positive result is solution will turn purple. 
 Some points to know: 

o It is positive for all the compounds that contain more than one peptide bond like proteins, 
proteases, peptones, polypeptides, etc.  

o The amino acids and dipeptides don’t give this test.  
o Non-protein compounds like oxamide and biuret also give positive Biuret test.  
o Biuret is a compound formed by condensation of two urea molecules at 180-degree Celsius.  
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Practical 4: Enzyme- catalysed reactions 

 

 

 

 

 

 

 The effect of temperature on initial rate of enzyme- catalysed reactions. 
o Prepare 5 different water baths and monitor the temperature by using a thermometer. 
o Pipette 2cm3 of trypsin into each test tube. 
o Place each of the test tube into the water baths. 
o Pipette 2cm3 of milk into another 5 different test tubes and leave them in the water baths. 
o Start the timer and leave them in for 5 minutes. This helps to make all the test tubes 

approach their temperature. 
o Using a pipette, transfer 2cm3 of trypsin and 2cm3 of distilled water into the cuvette and 

take the absorbance reading. 
o Remove the milk and trypsin in each temperature and the contents together in a single 

cuvette and shake it and immediately place it in the colorimeter.  
o Take the initial reading and then record the absorbance every 15 seconds for about 5 

minutes.  
o Repeat the 2 steps before for the remaining temperatures and make sure to rinse the 

cuvette every time a new temperature is used. 
 The effect of pH on initial rate of enzyme- catalysed reactions. 

o Prepare a cuvette by adding 1cm3 of buffer solution, 1cm3 of trypsin and 2cm3 of water and 
settle the colorimeter absorbance to zero. 

o Prepare 5 cuvettes containing different pH buffer solutions. Pipette 1cm3 of each buffer 
solution along with 1cm3 of trypsin.  

o Prepare 5 milk solutions of 2cm3. 
o Add the milk contents into the trypsin of one pH buffer solution and place it immediately in 

the colorimeter. 
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o Take the initial reading and then record the absorbance every 15 seconds for about 5 
minutes.  

o Repeat the 2 before steps for the other pH. 
 The effect of enzyme concentration on initial rate of enzyme- catalysed reactions. 

o Different concentration of enzymes is made as follows: 
 
 
 
 
 
 
 
 
 

o The method is similar to the above two experiments. 
 The effect of substrate concentration on initial rate of enzyme- catalysed reactions. 

o Different concentration of substrates is made as follows: 
 
 
 
 
 
 
 
 
 

o The method is similar to the above two experiments. 
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Practical 5: Microscope 

 

 This is how to set up the light microscope: 
o Secure the prepared slide to the stage of the microscope, using the accompanying.  
o Rotate the revolving nosepiece to line up the lowest power objective lens. 
o Look through the eyepiece and use the coarse adjustment knob to lower and raise the stage 

until an image comes into focus. 
o Use the fine adjustment knob to focus the image further.  
o In order to see and study cells steps 3 and 4 may to be repeated using a higher power 

objective lens- 3 are usually found on the nosepiece. 
o Produce a biological drawing of the cells observed. 
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Practical D: Recommended additional practical 

 The test is as follows: (this was taken from the Edexcel site) 
o Carry out research to find out what concentrations of sucrose might be a suitable range to 

test in this experiment. Use reliable sources of information and cite these correctly in your 
practical write-up. 

o The basic method for germinating and observing the pollen grains is provided in steps 3 to 8 
below. Prior to starting this investigation, plan the detailed procedure that you will use. 
Include the following information.  

 How will you change the independent variable of sucrose concentration? What 
concentrations will you use and how will you make them using the 2 mol dm−3 stock 
solution? You will need to use equal volumes of sucrose and mineral salt solution to 
germinate the pollen. The mineral salt solution will be provided for you. Only very 
small volumes are needed.  

 How will the dependent variable of pollen tube growth be measured? Bear in mind 
that tube growth may take up to an hour to occur. How many pollen grains will you 
measure? How often will you observe the slides?  

 What variables must you control and how will you do this?  
o Make up the solutions of sucrose as in your plan. Remember that these must contain equal 

volumes of sucrose solution and mineral salt culture medium when added to the slides.  
o Collect one Petri dish per planned sucrose concentration and label the dishes. Place a filter 

paper in each dish, moisten the paper with water and replace the lids. The Petri dish will act 
as a humid chamber in which the pollen slides will be placed to prevent them from drying 
out. The slides will be used without a coverslip to prevent anoxic conditions developing that 
might prevent pollen tube growth.  

o Collect one microscope slide per sucrose concentration and label the slides. Be careful not 
to touch the centre of the slides as they must be absolutely clean. Place a few drops of the 
sucrose plus mineral salt medium in the central cavity of each slide. Label the slides with 
the sucrose concentrations you are investigating.  

o Collect a flower that has several mature anthers and is shedding pollen, as riper pollen has a 
better chance of successful germination. Gently rub the point of a mounted needle over the 
anthers so that pollen falls on to the medium on each slide. Dislodge any pollen stuck to the 
needle by tapping the needle against a pencil or forceps. Do not add a coverslip. Repeat for 
each sucrose concentration, using the same flower if possible.  
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o Note the time at which the pollen was added to the medium and place the slides in the Petri 
dishes. Remove only when observing with the microscope. 

 Some points to note: 
o Students may need guidance on what makes a reliable source for reference and how to cite 

references correctly.  
o This practical provides an opportunity to develop the skills of research and planning. 

Students’ planned dilutions will need to be checked, after which a class protocol could be 
followed to allow collation of results. The sucrose added to the slide will be diluted by half 
on mixing with the mineral salt culture medium. This can be done at the sucrose dilution 
stage, or dropwise when adding to the slide. Various sources suggest success with 
concentrations from 0.2 to 1.3 moldm-3 (before adding an equal volume of mineral salt 
growth medium). Percentage germination could be calculated. Measurements of pollen tube 
growth at regular time intervals will allow students to plot a suitable graph of the mean. 
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Practical 6: Stages of mitosis 

 The test is as follows (this was taken from the Edexcel site) 
o Fill a small bottle with 1 moldm-3 hydrochloric acid, and place it in a thermostatically 

controlled water bath set at 55 °C. Leave the bottle for 15 minutes to let the acid warm to 
the temperature of the water bath.  

o Place a garlic clove in the top of the bottle so that the roots are submerged in the 
hydrochloric acid at 55 °C. Leave the roots in the acid for 5 minutes.  

o After 5 minutes, take the clove out and rinse the roots thoroughly in tap water. Use a pair 
of sharp scissors to cut off several root tips of 5–10 mm in length. Let them fall into a small 
vial of acetic orcein standing on a white tile. Use the scissors to make sure that the root 
tips are immersed in the stain. Place a lid or laboratory stretch film onto the vial. Lids 
should have a pinprick hole, or should be slightly loose if they are screw caps, to prevent the 
ejection of liquid when heating.  

o Place the vial containing root tips in acetic orcein in the 55 °C water bath for 5 minutes to 
intensify the staining.  

o After 5 minutes, use forceps to take the tips out of the vial, and place them on a 
microscope slide. Add a drop of water to the root tip on the slide. Tease the root tip apart 
with needles (maceration), to spread out the cells a little. Cover with a coverslip. Replace 
the lid on the vial of stain and return it to the teacher as instructed.  

o Wrap the slide in several layers of paper towel and press gently on the paper to squash the 
tissues. Take care not to twist the slide as you press down or the coverslip will break. 

o Examine under the microscope on low power to identify the area of dividing cells or 
meristem Position the cells in the centre of the field of view. Meristem cells are small and 
square, have no obvious vacuoles and are usually found in rows.  

o Move to high power (×400). Identify as many stages of the cell cycle as you can in your 
field of view. 

o Count the number of cells in each of the stages of mitosis, plus interphase, in the field of 
view. Record your results in a table.  

o Draw and annotate one cell from each of the stages you have identified. Your drawings will 
be simple outlines of the cells and the groups of chromosomes in them; few other structures 
will be visible. Aim to show the relative sizes and positions of the chromosomes and the cell 
accurately. Annotate your drawings to describe what is happening. 
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Practical 7: Light microscope 

 

 

 

 These are the diagrams you must know: 
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Practical E: Recommended additional practical 

 This is how the experiment is conducted: 
 Prepare 5 different beakers with 20cm3 of distilled water in each beaker, along with 

30g of same type of soil.  
 This is how each beaker is prepared: 

 All mineral present  
 No minerals present  
 All minerals resent without Calcium  
 All minerals present without Magnesium  
 All minerals present without Nitrates. 

 Take same number of Bryophyllum plantlets (or any other plant mentioned in the 
question) and put into each beaker. 

 Keep all the beakers with the same water bath of 27°C and add a buffer solution to 
avoid pH change. Keep all the 5 beakers in the place where the same amount of 
sunlight is received. 

 This is how the mineral influence plant growth: 
o Nitrogen  

Nitrogen ions are used mainly for the production of amino acids, proteins. Nitrates are 
needed for the production of DNA and many hormones.  
Lack of nitrogen will cause older leaves turn yellow and die and growth is stunted. 

o Magnesium  
Magnesium ions are essential to produce the green pigment chlorophyll. Magnesium is also 
needed for the activation of some plant enzymes and the synthesis of nucleic acids. 
Lack of magnesium will call yellow areas develop on the older leaves and growth will slow 
down. 

o Calcium  
Calcium (Ca) plays an extremely important role in producing plant tissues and it 
enables plants to grow better. Calcium is responsible for holding together the cell walls 
of plants. It is also crucial in activating certain enzymes and to send signals that coordinate 
certain cellular activities. 
Lack of Calcium ions will cause young leaves to be yellow and crinkly. 
 
 



  

22 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

o Potassium  
Plants require potassium ions for protein synthesis and for the opening and closing of 
stomata, which is regulated by proton pumps to make surrounding guard cells either turgid 
or flaccid. 
A deficiency of potassium ions can impair a plant's ability to maintain these processes. 

o Phosphate ions  
Phosphorus is vital to plant growth and is found in every living plant cell. It is involved in 
several key plant functions, including energy transfer, photosynthesis, transformation of 
sugars and starches, nutrient movement within the plant and transfer of genetic 
characteristics from one generation to the next. 
Plants that don't get enough phosphorus have spindly, thin-stems that are weak. Their 
growth is stunted or shortened, and their older leaves turn a dark bluish-green. 
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Practical 8: Tensile strength 

 
 This is how the experiment is: 

o Independent variable- length of the plant string used (or the amount of plant strings)  
o Dependant variable- the mass used to break the plant string 

 
o This is how the test is conducted: 

 Use a scalpel to remove plant fibre strings from the plant. Initially, examine each of 
the strings that there are no breakages along the length.  

 Also check the diameter along the plant string. 
 Set the apparatus as such: 

 

 

 

 

 

 

 

 
 Add weights in the middle of the plant fibre. Increase the weight mass until the plant 

fibre snaps. 
 Record the mass that breaks the plant fibre. 
 Repeat the same experiment for different length of plant fibres like 10cm, 20cm, 

30cm, 40cm, 50cm. 
 Repeat the experiment for 3 trials to get the mean mass for each of the plant fibre 

sizes. 
 Plot the graph of plant fibre against mean mass to break the plant fibre. 
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Practical 9: Antimicrobial properties of plants 

 When handling with microorganisms, we need to be careful of pathogens and also contamination of 
the experiment. Here are some aseptic techniques to use: 

a. Buying sterile equipment or sterilizing equipment by either holding on top of a Bunsen 
burner or rubbing with 70% alcohol substance. 

b. Sterilize the working space by wiping with 70% alcohol substance. 
c. Carry out the experiment between two Bunsen burners to avoid airborne pathogens. 
d. The experimenter is advised to wear sterile clothes and wear gloves and a mask. 
e. Inoculation of the loop, which is 

kept in the flame of the Bunsen 
burner. 

f. Open the petri dish near the 
Bunsen burner. 

 This is how to conduct the experiment: 
o Independent variable- plant 

specimens 
o Dependant variable- diameter of 

zone of inhibition 
 

o The method is as such:  
 First clean the working space with 70% alcohol. Initially crush the plant sample to be 

tested and make a solution by adding 2cm3 distilled water. 
 Cut filter paper discs and use a sterile pipette to transfer the plant extract to the 

paper discs. 
 Then using some sterile forceps transfer the paper disc into the petri dish. Make 

sure to open petri dish lid only 30°. 
 Invert and incubate at 25°C for 24 hours. Make sure not to tape the entire lid of 

the petri dish as this can encourage anaerobic bacteria. Keep a tiny part of the lid un 
taped. 

 Make sure to sterilise the equipments as bacteria are used. 
 After 24 hours, measure the diameter of the zone of inhibition for each plant 

specimen. DON’T remove the lid so trace the zone of inhibition into the graph paper 
and count the number of squares or use a ruler to measure the diameter. 
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 Some safety issues are: 
o Disinfectant is flammable so avoid naked flames. 
o Naked flames can cause burns. 
o Biohazards can cause contamination or infection so follow the sterilising steps. 

 

 

THESE FURTHER SUGGESTED PRACTICALS ARE SUPPOSED 
TO PRACTICED USING PAST PAPERS. YOU DON’T NEED TO 
STUDY SEPARATELY FOR THESE PRACTICALS BUT YOU 
MUST BE AWARE OF THEM. 

 


