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Learning objectives
By the end of this session, you will be able to:

• Compare the sugar content and pH of a range of soft drinks.

• Discuss the health implications of sugar and acidity.



Cola and 
milk

Activity 1

See student workbook



Watch the video and record your observations in the table in your workbook.
Use your observations to answer questions (a) and (b).

Cola and milk
Activity 1

Presenter Notes
Presentation Notes
This activity can be done by showing learners the video on this slide, teacher demonstration or, if time allows, the learners themselves. 
The method is: 
1. Open the cola bottle and add milk slowly so the liquid gets close to the lid area.
2. Reseal the bottle and gently rotate the bottle to mix the ingredients.
3. Gently rotate the bottle to mix the contents at regular intervals and encourage the learners to record their observations in the table in their workbook.

Home Science Channel, https://www.youtube.com/watch?v=aKPoQYevoLs, (accessed 4 April 2023). 
Vide length: 1:52 




Answers
(a) A white precipitate settles out, leaving a clear solution behind.

(b) This is due to a reaction between phosphoric acid and calcium in the 
protein in the milk:

3Ca + 2H3PO4 Ca3(PO4)2 + 3H2 

The milk ‘curdles’ as the protein changes shape – the protein 
changes from being soluble to insoluble in water. 

Activity 1

Presenter Notes
Presentation Notes
Before moving on to the next slide ask the learners to think about the following questions. They can be given two minutes to consider their answers in pairs.
What is the pH scale?
What it is used for in modern life?
Can you give some examples of different acids and bases?
The answers to these questions are given on the next slide.



What is pH?
The pH scale is used to measure the acidic or alkaline nature of a 
solution.

The pH scale values range from pH 0 (strongly acidic), to pH 7 (neutral) 
through to pH 14 (strongly alkaline).

Pure water has a pH of 7.

Vinegar (ethanoic acid) has a pH between 2 and 3.

Soaps have a pH 
between 9 and 10.

Activity 1

Presenter Notes
Presentation Notes
© Shutterstock 



pH of soft 
drinks

Activity 2

See student workbook



pH of soft drinks
1. Transfer 5 ml of the soft drink being tested from the labelled beaker to 

a 50 ml beaker using a 5 ml syringe. 

2. Add two drops of universal indicator (keep this consistent for all the 
drinks).

3. Repeat for all the fizzy drinks.

4. Interpret any colour change for each of the drinks and complete the 
results table in your workbook. 

5. Answer the question
in your workbook.

Activity 2

Presenter Notes
Presentation Notes
© Shutterstock 



pH of soft drinks answers
Activity 2

(a) The drinks with pH values lower than 3 were the most acidic.

(b) The more acidic the drinks are, the more likely they are to do 
damage to the enamel of the teeth.



Senior science manager
Meet Paul, a senior science manager, who manages the scientific 
services across the largest Sugar Beet factory in the world.

Career link

Senior science manager

Presenter Notes
Presentation Notes
Meet Paul, a senior science manager, who manages the scientific services across the largest Sugar Beet factory in the world.

Link this to the use of sugar and acids in soft drinks to change their flavours and encourage learners to consider why these ingredients may also cause health issues if used in excessive amounts. 

Watch the video at https://edu.rsc.org/job-profiles/senior-science-manager/4015833.article, (accessed 4 April 2023).
Video length: 2:50

https://edu.rsc.org/job-profiles/senior-science-manager/4015833.article
https://edu.rsc.org/job-profiles/senior-science-manager/4015833.article
https://edu.rsc.org/job-profiles/senior-science-manager/4015833.article


What is sugar?
Sugar is a short-chain carbohydrate.

It provides a source of energy for the body.

Glucose is a common sugar found in lots of fizzy drinks and sweets.

Activity 2

Presenter Notes
Presentation Notes
Carbohydrates are used by the body for energy. You find lots of different types from a variety of sources, eg rice and pasta contain long-chain carbohydrates, whereas fizzy drinks contain glucose, which is a short-chain carbohydrate (and often fructose and sucrose).
The image shows glucose, just one of lots of different compounds defined as sugar.
Long-chain carbohydrates (such as starch) are broken down in our body by enzymes; they break down into short-chain glucose, which is used for energy. This is why long-chain carbohydrates are good for long-term energy – they break down slowly, releasing energy over time.



Demonstration: sugar in soft drinks: answers
Activity 2

(a) The ‘zero’ drink produces almost no residue after the water is 
evaporated. The ‘normal’ version produces a significant amount of 
residue, showing that it contains a much higher amount of sugar.

(b) The ‘zero’ drink contains less sugar so is less harmful to your health. 
Drinking too much sugar can cause health issues such as dental 
disease, obesity and diabetes.

Presenter Notes
Presentation Notes
If the demonstration cannot be performed in class, you could show learners a video of the same experiment from Home Science channel, https://www.youtube.com/watch?v=OBzvN9FLx4Q, (accessed 4 April 2023).
Video length: 2:05



Sugar or 
no sugar? 

Activity 3

See student workbook



Sugar or no sugar? 
1. Transfer 5 ml of each drink to a 50 ml beaker using the 5 ml syringe. 

Label the beaker with the name of each drink.

2. Dip a test strip into each drink for 1 second. Remove the strip and then 
leave for 30 seconds for colour to develop. Observe any colour change.  

3. Record observations in the table in your workbook.

4. Use your observations to answer questions (a)–(d) in your workbook.

Sugar scale

Activity 3

Presenter Notes
Presentation Notes
Adapted from © Bayer



Soft drinks
Identify each of the soft drinks you tested from the following list:

• Coca-Cola®

• Coca-Cola® zero sugar or diet Coke®

• Lucozade®

• Lucozade® zero

• Oasis®

• Oasis® zero

Activity 3

Presenter Notes
Presentation Notes
This list may need to be updated depending on the types of soft drinks you have available.



Answers
Activity 3

(a) Provide the list of drinks matched with their letter labels – discuss 
who got the correct answers.

(b) Provide the name of the drink containing the most sugar.

(c) The test strips only measure glucose, so are not necessarily a good 
tool for comparing sugar content in drinks. Sucrose and fructose, 
for example, will not be detected. The strips are used to test blood 
glucose. As sucrose is broken down to glucose and fructose during 
digestion, sucrose in the diet will affect blood glucose levels.

Presenter Notes
Presentation Notes
Answers to (a) and (b) will be dependent on the soft drinks tested. 



Plenary
What are the health implications of drinking too many sugary drinks? 

Discuss your ideas in pairs.

Activity 3

Presenter Notes
Presentation Notes
Give learners three minutes to discuss their answers in pairs and then have a class discussion of their ideas before showing the answers on the next slide.



Sugary drinks and tooth damage
Drinking too many sugary drinks without brushing your teeth with a 
suitable toothpaste increases the risk of tooth decay. 

The more acidic the sugary drinks are, the greater the amount of 
damage that can be done. 

Dentin dissolves below pH 6.50.

Enamel dissolves below pH 5.50.

Stages of 
tooth decay

Activity 3

Presenter Notes
Presentation Notes
© Shutterstock

Dentin is the hard substance that your teeth are made of – the dentin is coated with enamel, which is even harder. 
Tell learners that the acid in dental plaque has a pH value of 4.00 and ask them 'How does this explain why it is important to clean your teeth regularly?' (Answer: To prevent the build-up of acid in dental plaque that would cause the dentin and enamel in the teeth to dissolve.)




Which of these will dissolve your teeth?

Drink pH

Fanta® orange 2.73

Pepsi® 2.53

Coca-Cola® 2.52

Red Bull® 3.37

Diet 7UP® 3.70

Coca-Cola® zero sugar 3.18

Diet Lipton® citrus green tea 3.22

Evian® bottled water 8.10

Activity 3

Presenter Notes
Presentation Notes
Answers highlighted in yellow on the next slide (all drinks apart from the bottled water can dissolve the teeth).

It is worth showing learners this website (see link), as it shows how some common ‘healthy’ foods also have an acidic pH that can harm teeth:

http://www.sheltondentistry.com/patient-information/ph-values-common-drinks/

(when clicking the link, a page will open with a tick box asking if you are human, click it to confirm you are not a robot)




Answers: which of these will dissolve your teeth?
Answers

Drink pH

Fanta® orange 2.73

Pepsi® 2.53

Coca-Cola® 2.52

Red Bull® 3.37

Diet 7UP® 3.70

Coca-Cola® zero sugar 3.18

Diet Lipton® citrus green tea 3.22

Evian® bottled water 8.10

Presenter Notes
Presentation Notes
Answers highlighted in yellow (all drinks apart from the bottled water can dissolve teeth).
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